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SPECIFICATION 

TO ALL WHOM IT MAY CONCERN: 

BE IT KNOWN THAT I, TAKAYUKI HIYOSHI, a 
citizen of Japan residing at Kanagawa, Japan have 
invented certain new and useful improvements in 

OPTICAL WRITE APPARATUS 

of which the following is a specification:- 
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BA CKG R OU ND OF T HE IN VEN TIO N 

1. Field of the Invention 

The present invention relates to an optical 
write apparatus, a method of adjusting the position of 
5 the optical write apparatus, a method of controlling the 
light emitting condition of the optical write apparatus, 
and an image forming apparatus. 

2. Description of the Related Art 
Japanese Laid-Open Patent Application No. 7- 

10 61035 (A) and Japanese Patent Publication No. 64-16342 
(B) disclose optical write apparatuses comprising a 
plurality of printed boards (hereinafter referred to 
simply as "substrates") each having a great number of 
light emitting diodes aligned in one direction. Those 

15 substrates are shifted from each other in the aligning 
direction of the light emitting diodes. 

In the above prior art, light emitting diode 
array units include the substrates that are relatively 
small in length, having a length of A3 size paper (29 7 * 

20 420 mm paper), for instance. The light emitting diode 
array units are arranged in the longitudinal direction 
of the light emitting diodes, thereby forming one long 
light emitting diode array unit . The integrated light 
emitting diode array units irradiate a photosensitive 

25 member with light to form a latent image. In doing so. 
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the integrated light emitting diode array units have 
advantages as follows . 

(a) With the above light emitting diode array 
units, it is possible to form a wide image, such as an 

5 AO size image (841 * 1189 mm). To form such a wide 
image, a light emitting diode array unit using a 
substrate having a length of approximately 1 m can *be 
used. However, it is costly to produce aim long 
substrate using light emitting diodes aligned at 400 dpi 

10 (a dot pitch of 63.5 pm) , because the accuracy needs to 
be maintained in the entire length of the light emitting 
diode array unit, the size of the apparatus becomes 
large, and the yield decreases. The integrated short 
light emitting diode array units disclosed in (A) and 

15 (B) can solve this problem. 

(b) If one light emitting diode corresponding 
to 1 dot is broken in a light emitting diode array unit 
constituted by one substrate having a length of 1 m, the 
entire light emitting diode array unit needs to be 

20 replaced. In the integrated light emitting diode array 
units, on the other hand, only the substrate having the 
broken light emitting diode needs to be replaced. 

Despite the above advantages , the optical 
write apparatus having a plurality of substrates shifted 

25 from each other in the aligning direction of the light 
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emitting diodes has a problem in the dot switching 
positions at each seam between the adjacent substrates. 

More specifically, as the dot pitch at 400 dpi 
is 63.5 pun, a dot pitch error needs to be restricted to 
5 less than 5 ]im to avoid black and white lines appearing 
in an image . 

At each seam portion, connecting the light 
emitting diode array units simply by connecting members, 
^ as in (A) and (B), is not sufficient to prevent the 

jj» 10 ambient temperature from varying and the light emitting 

diodes from generating heat . The inner temperature in 

33 

an image forming apparatus employing the optical write 
v s apparatus including the light emitting diode array units 

U rises to heat the seam portions between the substrates. 

^ 15 As a result, the connecting members expand due to the 

IS? 

heat, and the dot pitch at each seam portion is changed. 

For example, if the distance between the seam 
portions of the connecting members connecting the light 
emitting diode array units is 20 mm, the material of the 

20 connecting members is iron having a linear expansion 

coefficient of 0 . 000012/deg, and the temperature rise is 
30 degrees, a pitch shift of 7.2 pm will be caused by 
the temperature rise alone. Taking the accuracy in the 
initial positioning of the light emitting diode array 

2 5 units into account, the dot pitch error at the seam 



-5- 



portions will become large enough to cause defects in an 
image . 

SUMMARY OF THE INVENTION 
5 An object of the present invention is to 

provide a plurality of short substrates that 
substantially constitute one substrate in an optical 
write apparatus- Another object of the present 
£3 invention is to provide an optical write apparatus that 

Li] 10 can avoid image deterioration due to thermal expansion 

4« caused by ambient temperature fluctuation or heat 

i u 

m generated by light emitting diodes. Yet another object 

3 of the present invention is to provide a method of 

4^ adjusting the position of the above optical write 

gl 15 apparatus, and an image forming apparatus that employs 

H the same optical write apparatus . 

A more specific object of the present 
invention is to provide an optical write apparatus in 
which the dot pitch at the seam portions between light 
20 emitting diode array units does not become large enough 
to cause image defects , even when the temperature of 
substrates or the temperature of connecting members that 
connect the light emitting diode array units or the 
substrates constituting the optical write apparatus 
25 fluctuates due to an ambient temperature fluctuation or 



heat generated from the light emitting diodes . Other 
specific objects of the present invention are to provide 
a method of adjusting the position of the above optical 
write apparatus and an image forming apparatus employing 
the same optical write apparatus . 

The above objects of the present invention are 
achieved by an optical write apparatus comprising a 
plurality of substrates each having a large number of 
light emitting diodes aligned in one direction. The 
plurality of substrates are shifted from each other in 
the aligning direction of the light emitting diodes . 
Among the substrates, every two substrates adjacent to 
each other in the aligning direction of the light 
emitting diodes are fixed to each other. 

The above objects of the present invention are 
also achieved by an optical write apparatus comprising: 
a plurality of light emitting diode array units arranged 
in a horizontal direction of a photosensitive member, 
each of the plurality of light emitting diode array 
units emitting light from light emitting diodes onto the 
photosensitive member to form a latent image thereon; 
and a light emission amount correction unit that 
corrects the amount of light emitted from a light 
emitting diode located at a seam portion between 
adjacent light emitting diode array units so that the 
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amount of exposure light in the horizontal direction of 
the photosensitive member becomes uniform. 

The above objects of the present invention are 
also achieved by an optical write apparatus comprising: 
5 a plurality of light emitting diode array units arranged 
in a horizontal direction of a photosensitive member, 
the plurality of light emitting diode array units each 
emitting light from light emitting diodes onto the 

.■=?=, 

^ photosensitive member to form a latent image thereon; 

~ii 10 and a write range shift unit that shifts a write range, 

^] in the horizontal direction, of at least one of adjacent 

'f.* light emitting diode array units connected at a seam 

portion therebetween. 
5" The above objects of the present invention are 

zl: 15 also achieved by a method of positioning an optical 

M write apparatus to be attached to an image forming 

apparatus, the optical write apparatus comprising a 
plurality of substrates each having a great number of 
light emitting diodes aligned in one direction, the 
20 substrates being shifted from one another in a 

horizontal direction. This method comprises the steps 
of: displacing the optical write apparatus from an image 
forming apparatus, so that one of two substrates 
adjacent to each other in the horizontal direction is 
25 positioned in a focusing direction that corresponds to 
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the thickness direction of the substrate; and displacing 
the other one of the adjacent substrates from the 
optical write apparatus, so that the other one of the 
adjacent substrates is positioned in the focusing 
5 direction that corresponds to the thickness direction of 
the substrate. 

The above objects of the present invention are- 
also achieved by a method of adjusting a light emitting 
state of an optical write apparatus that adjusts the 
10 light emitting state of light emitting diodes located at 
rjj each seam portion between light emitting diode array 

Ui 

sij units so as to even the amount of exposure light applied 

C3 to a photosensitive member at each seam portion when 

£3 forming a latent image by exposing the photosensitive 

01 

p 15 member to the light emitted from the light emitting 

diodes aligned on each of the light emitting diode array 
units arranged in a horizontal direction of the 
photosensitive member. This method comprises the steps 
of: 

20 when there is a difference between a reference 

gap between the light emitting diodes and an actual gap 
between the light emitting diodes located at the ends of 
write ranges of the light emitting diodes array units 
connected at the seam portion, shifting the write range 

25 of at least one of light emitting diode array units 
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connected at the seam portion by the light emitting 
diode, thereby narrowing the difference; and 

when there is a remaining difference, 
adjusting the amount of light emitted from the light 
5 emitting diode located at the end of at least one of the 
light emitting diode array units connected at the seam 
portion, so as to eliminate unevenness of the amount of 
exposure light caused by the remaining difference. 

*.#* 

yl 

4; 10 BRIEF DESCRIPTION OF THE DRAWINGS 

jlj Other objects and further features of the 

03 

present invention will become more apparent from the 
rj following description taken in conjunction with the 

p accompanying drawings . 

01 

p 15 FIG. 1 is a plan view illustrating the 

relative positional relationship among a plurality of 
light emitting diode array units of an optical write 
apparatus in accordance with the present invention; 

FIG. 2 is a perspective view of the optical 
20 write apparatus and a photosensitive drum; 

FIG. 3 illustrates a problem caused by a 
distance between the dot switching points and fixed 
points for fixing adjacent light emitting diode array 
units; 

2 5 FIG. 4 is a plan view of an optical write 
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apparatus comprising three light emitting diode array 
units; 

FIG. 5 is a perspective view of the optical 
write apparatus of FIG. 4 and a photosensitive drum; 

FIG. 6 illustrates a problem that the relative 
positions of the dot switching points of adjacent light 
emitting diode array units are shifted due to a 
temperature rise; 

FIG. 7 is a plan view of an optical write 



lZ 10 apparatus in which each substrate partially protrudes 

4« 



from the housing; 

FIG. 8 is a perspective view of a light 
emitting diode array unit of the optical write apparatus 
of FIG. 7; 

15 FIG. 9 is a plan view of an optical write 

apparatus provided with an array position adjusting 
unit; 

FIG. 10 is a schematic view of light emitting 
diodes aligned on a substrate; 
20 FIG. 11A is a plan view of three light 

emitting diode array units connected by connecting 
members ; 

FIG. 11B shows the three light emitting diode 
array units seen from the direction of the arrow B of 
25 FIG. 11A; 
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FIG. 12 is a sectional view of the light 
emitting diode array units of FIG. 11A and a light 
focusing point; 

FIG. 13 is an exploded perspective view of one 
5 of the three light emitting diode array units; 

FIG. 14 is an exploded perspective view of one 
of the three light emitting diode array units; 

FIG. 15A is a plan view of three light 
emitting diode array units connected by connecting 
10 members; 

FIG. 15B shows the three light emitting diode 
array units seen from the direction of the arrow B of 
FIG. 15A; 

FIG. 16A is a plan view of three light 
15 emitting diode array units connected by connecting 
members ; 

FIG. 16B shows the three light emitting diode 
array units seen from the direction of the arrow B of 
FIG. 16A; 

20 FIG. 17A is a plan view of three light 

emitting diode array units connected by connecting 
members ; 

FIG. 17B shows the three light emitting diode 
array units seen from the direction of the arrow B of 
25 FIG. 17A; 



FIG. 18A is a plan view of three light 
emitting diode array units connected by connecting 
members ; 

FIG. 18B shows the three light emitting diode 
array units seen from the direction of the arrow B of 
FIG. 18A; 

FIG. 19 is an exploded perspective view of an 
optical write apparatus in accordance with the present 
invention; 

FIG. 20 is an enlarged perspective view of a 
circled portion I of FIG. 19; 

FIG. 21 is an enlarged perspective view of a 
circled portion II of FIG. 19; 

FIG. 22 is an enlarged perspective view of a 
second auxiliary supporting unit that corresponds to a 
circled portion III of FIG. 19; 

FIG. 23 shows the second auxiliary supporting 
unit seen from the direction of the arrow B of FIG. 22; 

FIG. 24 is an enlarged perspective view of a 
third auxiliary supporting unit that corresponds to a 
circled portion IV of FIG. 19; 

FIG. 2 5 is an exploded perspective view of 
attachment units of the optical write apparatus in 
accordance with the present invention; 

FIG. 26 is a front view of the attachment 
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units of FIG. 25; 

FIG • 27A is a plan view of three light 
emitting diode array units connected by connecting 
members ; 

5 FIG. 27B shows the three light emitting diode 

array units seen in the direction of the arrow B of FIG. 
27A; 

FIGS. 28A and 28B are enlarged schematic views 
of dot arrangements of light emitted from the light 
4; 10 emitting diodes at the seam between the light emitting 

diode array units shown in FIG. 5; 

FIGS. 29A and 29B are diagrams each showing 
the relationship between the amount of emitted light and 
a position in the horizontal direction of the 
G3 15 photosensitive member corresponding to the seam between 

the light emitting diode array units of FIG. 5; 

FIGS. 30A and 30B are diagrams each showing 
the relationship between the amount of emitted light and 
a position in the horizontal direction of the 
20 photosensitive member corresponding to the seam between 
the light emitting diode array units of FIG. 5; 

FIG- 31 is an enlarged view of an example dot 
arrangement on the photosensitive member corresponding 
to the seam between the light emitting diode array units 
25 of FIG. 5; 



Ql 
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FIG. 32 is an enlarged view of another example 
dot arrangement on the photosensitive member 
corresponding to the seam between the light emitting 
diode array units of FIG. 5; 
5 FIG. 33 is a schematic view of a dot 

arrangement on the photosensitive member corresponding 
to the seam between the light emitting diode array units 
of FIG. 5; and 

55 

^3 FIG. 34 is a schematic front view of an image 

Ul 

=f" 10 forming apparatus equipped with an optical write 

=!« 

ij* apparatus of the present invention. 

. 3~i 

C3 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

? - _™ ■ — — 

s 

C3 The following is a description of embodiments 

yl 

C3 15 of the present invention, with reference to the 

accompanying drawings . 

[ 1 ] First Embodiment 
1-a: Example 1 

20 FIG. 1 is a plan view illustrating the 

relative positional relationship among a plurality of 
light emitting diode array units of an optical write 
apparatus in accordance with the present invention. FIG, 
2 is a perspective view of the optical write apparatus 

25 and a photosensitive drum in an image forming apparatus. 
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This optical write apparatus comprises two 
light emitting diode array units 1A and IB having 
substrates 2a and 2b, respectively, on which a plurality 
of light emitting diodes (not shown) are arranged in the 
5 direction of the arrow A. The light emitting diode 

array units 1A and IB are shifted from each other in the 
direction of the arrow A, and are connected by a 
£3 connecting member 3, as shown in FIG. 1. 

yi In this optical write apparatus , dot switching 

j; 10 points Del and Dc2 on the substrates of the respective 

m light emitting diode array units 1A and IB, a fixing 

3 point Fpl for fixing the connecting member 3 to the 

j= light emitting diode array unit 1A, and a fixing point 

0] Fp2 for fixing the connecting member 3 to the light 

15 emitting diode array unit IB are aligned in a line LI. 

More specifically, the substrate 2a of the 
light emitting diode array unit 1A is fixed to a housing 
4a by a screw 5 in the line LI, and the housing 4a is 
fixed to the connecting member 3 by a screw 6 at the 
20 fixing point Fpl. The substrate 2b of the light 

emitting diode array unit IB fixed to a housing 4b by a 
screw 7 in the line LI, and the housing 4b is fixed to 
the connecting member 3 by a screw 8 at the fixing point 
Fp2. 

25 In this example, the substrates 2a and 2b are 



thin plates made of synthetic resin, and have enough 
rigidity as auxiliary members . The housings 4a and 4b 
having a heat radiating function are arranged along the 
substrates 2a and 2b. 

The substrates 2a and 2b are fixed to each 
other via the housings 4a and 4b, which also serve as 
auxiliary members, and the connecting member 3. By 
securing the substrates having the aligned light 
emitting diodes, the light emitting diode array units 1A 
and IB substantially function as one light emitting 
diode array unit . 

Besides the housings 4a and 4b and the 
connecting member 3, auxiliary members include a lens 
case provided with a lens array that forms images from 
light from the light emitting diodes . The lens case 
denoted by Z in FIG. 2 includes the housings 4a and 4b. 
The lens case is fixed to the housings 4a and 4b by 
adhesion. The substrates 2a and 2b fixed to each other 
are reinforced with those auxiliary members . 

In this example, the screw 5, the fixing 
points Fpl and Fp2 , and the screw 7 are arranged in the 
line LI, so that the fixing point of the auxiliary 
members including the substrates 2a and 2b are arranged 
in the line LI, whether one or a plurality of auxiliary 
members are interposed between the substrates 2a and 2b. 
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In other words, the fixed path from the 
housing 4a to the housing 4b via the connecting member 3 
is fixed in the line LI. Thus, any other member 
interposed between the substrates 2a and 2b cannot 
5 hinder the fixation between the substrates 2a and 2b , 
and thermal expansion or thermal contraction will have 
no influence with the substrates 2a and 2b. 

The write dot switching points Del and Dc2 on 
the substrates 2a and 2b are located in the line LI. 

i n 

4 : 10 The fixation between the substrate 2a and the housing 4a, 

=#- 

nJ the fixation between the housing 4a and the connecting 

^0 member 3, the fixation between the substrate 2b and the 

CJ housing 4b, and the fixation between the housing 4b and 

Ep the connecting member 3 may be carried out by some other 

C3 15 means, such as adhesion or caulking with rivets. The 

substrates 2a and 2b, the connecting member 3, and the 
housings 4a and 4b do not need to be made of a special 
material or a material having a certain linear expansion 
coefficient . 

20 Each of the write dot switching points Del and 

Dc2 on the substrates 2a and 2b is not one dot, but has 
some extent when microscopically seen. In FIG. 10, each 
light emitting diode is indicated by a rectangle. The 
light emitting diodes on the substrate 2a are arranged 

2 5 in a line La at uniform intervals, and the light 
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emitting diodes on the substrate 2b are arranged in a 
line Lb at uniform intervals. The rows of the light 
emitting diodes oh the substrates 2a and 2b have an 
overlapping portion when seen from a vertical direction 
5 that is perpendicular to the rows of the light emitting 
diodes. For ease of explanation, the light emitting 
diodes that emit light for writing are shaded in FIG. 2. 
Accordingly, the shaded rectangles in FIG. 2 represent 
C3 the write dot ranges on the substrates 2a and 2b. 

Ul 10 When seen from the vertical direction 

4* perpendicular to the arrow A, the write dot range on the 

ry 

03 substrate 2a and the write dot range on the substrate 2b 

s should never overlap with each other, and the gap 

between the write dot ranges should be shorter than an 
01 15 interval between two light emitting diodes. The write 

p dot switching point Del on the substrate 2a and the 

write dot switching point Dc2 on the substrate 2b are 

aligned in such positions that satisfy those conditions. 

Thus , the substrate 2a and 2b can function as one 
20 substrate. 

The write dot switching point Del on the 
substrate 2a is located between light emitting diodes 
Bal represented by shaded rectangles and light emitting 
diodes Ba2 represented by white rectangles. The write 
25 dot switching point Dc2 on the substrate 2b is located 
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between light emitting diodes Bbl represented by shaded 
rectangles and light emitting diodes Bb2 represented by 
white rectangles . 

As shown in FIG. 2, each of the light emitting 
5 diodes aligned on the substrates 2a and 2b of the light 
emitting diode array units 1A and IB faces a 
.photosensitive drum 10. The light emitting diodes 
irradiate the photosensitive drum 10 so as to form a 
desired latent image on the photosensitive drum 10. 

10 As described before, a conventional optical 

write apparatus having a plurality of light emitting 
diode array units that are simply connected has the 
problem that the dot intervals (the light emitting diode 
intervals) at the write dot switching points on the 

15 substrates vary with a temperature rise in the light 

emitting diode array units. Those varied dot intervals 
at the write dot switching points often result in a 
defective image. As shown in FIG. 3, for instance, 
where there is a distance Ld from the write dot 

20 switching points Del and Dc2 to the fixing points of a 
connecting member 13 to housings 14a and 14b and the 
substrates 2a and 2b, the substrate 2a expands by a 
value determined by multiplying a predetermined linear 
expansion coefficient by the distance Ld and the 

25 temperature rise. As a result, the write dot switching 
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point Del shifts to the. left in FIG. 3, 

In this case, the substrate 2b also expands, 
and the write dot switching point Dc2 accordingly shifts 
to the left in FIG. 3. However, since linear expansion 
5 coefficients and temperature distributions vary among 
the components, the write dot switching points Del and 
Dc2 relatively drift from the original locations . 

For ease of explanation, the substrate 2a and 
M the housing 14a are fixed to the connecting member 13 by 

10 a screw, and the substrate 2b and the housing 14b are 

screwed to the connecting member 13 by a screw in FIG. 3. 
However, where the connecting member 13 is fixed to the 
* R housing 14a by a screw while the housing 14a is fixed to 

the substrate 2b by a screw at another location, the 
8j 15 relative drift of the write dot switching points Del and 

M Dc2 becomes even greater. 

In reality, a track pitch error corresponding 
to the relative drift of the write dot switching points 
Del and Dc2 becomes even greater due to the initial 
20 positioning accuracy of the light emitting diode array 
units 11A and 11B as well as the expansion of each 
component . 

If the dot pitch error exceeds 5 \wi, which 
will cause vertical black and white lines in an image, 
25 the image corresponding to the seam portion of the write 
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dot switching points Del and Dc2 becomes defective. 

In this optical write apparatus, on the other 
hand, the image corresponding to the seam portion of the 
write dot switching points Del and Dc2 does not become 
5 defective, because the write dot switching points Del 
and Dc2, the fixing point Fpl for fixing the housing 4a 
to the connecting member 3 , the fixing point Fp2 for 
fixing the housing 4b to the connecting member 3, the 
3 position for fixing the substrate 2a to the housing 4a 

Ul 10 by the screw 5, and the position for fixing the 

j: substrate 2b to the housing 4b by the screw 7 are 

aligned in the line LI. 

When the write dot switching points Del and 
Dc2, the fixing point of the substrate 2a to the housing 
15 4a, and the fixing point of the substrate 2b to the 
?i housing 4b are aligned in the line LI, the distance Ld 

from the write dot switching points Del and Dc2 to the 
fixing points of the connecting member 13 to the 
housings 14a and 14b and the substrate 2a and 2b becomes 
20 zero. Accordingly, the dot pitch error corresponding to 
the relative drift of the write dot switching points Del 
and Dc2 also becomes zero. 

The dot pitch error is caused by expansion of 
the substrates 2a and 2b or the housings 4a and 4b due 
25 to a temperature rise. The expansion of the substrates 
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2a and 2b or the housings 4a and 4b can be calculated by 
multiplying the linear expansion coefficient by the 
distance' Ld and the temperature rise. 

In the optical write apparatus shown in FIGS. 
1 and 2, the distance Ld is zero, because the write dot 
switching points Del and Dc2 on the substrates 2a and 2b 
the fixing point Fpl for fixing the housing 4a to the , 
connecting member 3, the fixing point Fp2 for fixing the 
housing 4b to the connecting member 3, the point for 
fixing the substrate 2a to the housing 4a by the screw 5 
and the point for fixing the substrate 2b to the housing 
4b by the screw 7 are aligned in the line LI. 

Accordingly, the write dot switching points 
Del and Dc2 on the substrates do not drift from the line 
LI with a temperature rise, so that the relative 
positions of the write dot switching points Del and Dc2 
do not shift in the direction of the arrow A. Thus, a 
high-quality image can be obtained, and the two adjacent 
substrates can function as one substrate even if the 
ambient temperature changes or the light emitting diodes 
generate heat . 
1-b: Example 2 

FIG. 4 is a plan view of an optical write 
apparatus having three light emitting diode array units 
that are shifted from each other. FIG. 5 is a 



-23- 



perspective view of the optical write apparatus of FIG. 
4 and a photosensitive drum. In FIGS. 4 and 5, the same 
components as in FIGS. 1 and 2 are denoted by the same 
reference numerals . 
5 As shown in FIG. 4, the optical write 

apparatus comprises three (or more) light emitting diode 
array units 1A, IB, and 1C having substrates 2a, 2b, and 
2c. The light emitting diode array units 1A, IB, and 1C 
7£ are shifted from each adjacent other, and connected by 

If 10 connecting members 3A and 3B. 

i- 

In FIG. 4, the write dot switching points on 

03 

jj the substrate of the light emitting diode array unxt IB 

f?i adjacent to the light emitting diode array units 1A and 

n 1C are denoted by Dc2 and Dc3, the write dot switching 

J* 15 points on the respective substrates of the light 

emitting diode array units 1A and 1C both adjacent to 
the light emitting diode array unit IB are denoted by Dl 
and D4, respectively, the fixing points for fixing the 
housings 4a and 4b of the light emitting diode array 
20 units 1A and IB to the connecting member 3A are denoted 
by Fpl and Fp2, and the fixing points for fixing the 
housings 4b and 4c to the connecting member 3B are 
denoted by Fp3 and Fp4 . The fixing points Fpl and Fp2 
and the write dot switching points Del and Dc2 are 
25 aligned in a line L2 , while the fixing points Fp3 and 
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Fp4 and the write dot switching points Dc3 and Dc4 are 
aligned in a line L3 . 

With this structure, the neighboring 
substrates can function as one substrate, even if the 
5 ambient temperature varies or the light emitting diodes 
generate heat. Although the optical write apparatus of 
this example comprising three light emitting diode array 
units is larger than the optical write apparatus of the 
first example, the alignment of the write dot switching 
10 points does not change in the aligning direction of the 
=p light emitting diode array units. Thus, an image having 

nj 

y3 no black and white lines can be obtained. 

Ms? 

3 More specifically, the housing 4a of the light 

4- emitting diode array unit 1A is fixed to the connecting 

S3:? 

yl 15 member 3A by the screw 6 at the fixing point Fpl, while 

!!5 the connecting member 3A is fixed to the housing 4b of 

the light emitting diode array unit IB by the screw 8 at 
the fixing point Fp2. 

The housing 4b of the light emitting diode 
20 array unit IB is fixed to the connecting member 3B by a 
screw 51 at the fixing point Fp3 , while the connecting 
member 3B is fixed to the housing 4c of the light 
emitting diode array unit 1C by a screw 52 at the fixing 
point Fp4 . 

25 The substrate 2a is fixed to the housing 4a of 



the light emitting diode array unit 1 by the screw 5, 
while both ends of the substrate 2b are fixed to the 
housing 4b of the light emitting diode array unit IB by 
screws 7 and 53. Further, a substrate 2c is fixed to 
the housing 4c of the light emitting diode array unit 1C 
by a screw 54. 

The centers of the screws 5 , 6 , 7 , and 8 , and 
the write dot switching points Del and Dc2 are all 
aligned in the line L2 . 

The centers of the screws 51, 52, 53, and 54, 
and the write dot switching points Dc3 and Dc4 are all 
aligned in the line L3 . 

The fixation of the substrate 2a to the 
housing 4a, the fixation of the substrate 2b to the 
housing 4b, the fixation of the substrate 2c to the 
housing 4c, the fixation of the housings 4a and 4b to 
the connecting member 3A, and the fixation of the 
housings 4b and 4c to the connecting member 3B are not 
limited to the screw fixation, but adhesion fixation or 
caulking fixation with rivets can be employed, as long 
as the relative positions of those components can be 
fixed. 

The substrates 2a, 2b, and 2c, the connecting 
members 3A and 3B, and the housings 4a, 4b, and 4c do 
not need to be made of a special material having a 
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certain linear expansion coefficient. The fixed point 
between the substrate 2a and the housing 4a and the 
' fixed point between the left end of the substrate 2b and 
the housing 4b may be aligned in a line other than the 
5 line L2. Likewise, the fixed point between the right 

end of the substrate 2b and the housing 4b and the fixed 
point between the substrate 2c and the housing 4c may be 
aligned in a line other than the line L3. 

As shown in FIG- 6, the substrates 2a , 2b, 2c 

10 of light emitting diode array units 1A' , IB', and 1C 
are made of a glass epoxy resin having a linear 
expansion coefficient of 0 . 000013/deg . The housings 4a, 
4b , and 4c are made of an aluminum material having a 
linear expansion coefficient of 0 . 000024/deg. Taking 

15 the linear expansion coefficient differences into 
account, both ends of the housing 4b of the light 
emitting diode array unit IB' are fixed directly (or via 
connecting members) to the housings 4a and 4c of the 
light emitting diode array units 1A' and 1C by the 

20 screws 55 and 56. Here, the temperature rise is 30 
degrees . 

The substrate 2b and the housing 4b of the 
light emitting diode array unit IB' are fixed to each 
other by a screw 57 at the left end of the light 
25 emitting diode array unit IB'. The substrate 2a and the 



housing 4a of the light, emitting diode array unit 1A' 
are fixed to each other by a screw 58 at one point, 
while the substrate 2c and the housing 4c of the light 
emitting diode array unit 1C ' are fixed to each other by 
a screw 59 at one point. 

In this case, the length of the light emitting 
diode array unit IB' in the longitudinal direction is 
the same as the length of A3 size paper (approximately 
300 x 420 mm paper). As a result, the rightmost end dot 
on the substrate 2b, furthest from the fixed point of 
the substrate 2b to the housing 4b, is drifted from the 
housing 4b by (0.000024 - 0.000013) * 300 mm * 30 deg = 
99 pm. 

With such drifts of the dots, it is impossible 
to restrict the dot pitch error to less than 5 jim, which 
is the largest possible pitch error not to cause black 
and white vertical lines in an image. In reality, there 
are temperature distributions in the substrates 2a, 2b, 
and 2c, and the housings 4a, 4b, and 4c, and the drifts 
of the dots become even more complicated. 

As described so far, even if the light 
emitting diode array units 1A, IB, and 1C each having 
the width of A3 size paper constitute an optical write 
apparatus having the width of AO size paper, the 
relative positions of the write dot switching points Del 
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and Dc2 on the respective substrates of the adjacent 
light emitting diode array units 1A and IB, and the 
write dot switching points Dc3 and Dc4 on the respective 
substrates of the light emitting diode array units IB 
5 and 1C do not drift in the aligning direction of the 
light emitting diodes (the direction of the arrow A of 
FIG. 4). Thus, an excellent image can be obtained. 
1-c: Example 3 

£3 FIG- 7 is a plan view of an optical write 

10 apparatus having substrates protruding from the 
HF respective housings. FIG. 8 is a perspective view of 

- : : 

W one of the substrate of the optical write apparatus of 

5 FIG. 7. As shown in FIG. 7 , the optical write apparatus 

HP of this example comprises three light emitting diode 

: — r 3 

0} 15 array units 1A" , IB", and 1C" (it may comprise two or 

C3 more than three of light emitting diode array units). 

In the light emitting diode array units 1A" , IB", and 
1C", substrates 22a, 22b, and 22c are fixed to housings 
24a, 24b, and 24c in such a manner that a part of each 
20 of the substrates 22a, 22b, and 22c protrudes from each 
corresponding housing. 

The protruding portions of the substrates 22a 
and 22b of the light emitting diode array units 1A" and 
IB" are fixed to each other by the connecting member 33A 
25 with the screws 34 and 35. 
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Likewise, the protruding portions of the 
substrates 22b and 22c of the light emitting diode array 
units IB" and 1C" are fixed to each other by the 
connecting member 33B with the screws 36 and 37. 
5 The centers of the screws 34 and 35 and the 

write dot switching points Del and Dc2 are aligned in a 
line L5 that is perpendicular to the aligning direction 
(indicated by the arrow A) of the light emitting diodes. 
The centers of the screws 36 and 37 and the write dot 
10 switching points Dc3 and Dc4 are aligned in a line L6 
that is also perpendicular to the arrow A. 

The fixation of the substrates 22a and 22b to 

- z s 

!L the connecting member 33A and the fixation of the 

21 substrate 22b and 22c to the connecting member 33B are 

31 15 not limited to the screw fixation. Also, the substrates 

22a, 22b, and 22c, and the connecting members 33A and 
33B, and the housings 24a, 24b, and 24c do not need to 
be made of a special material having a certain linear 
expansion coefficient. 
20 As described so far, even if the light 

emitting diode array units 1A" , IB", and 1C arranged in 
the aligning direction of the light emitting diodes 
constitute an optical write apparatus, the relative 
positions of the write dot switching points Del and Dc2 
25 on the respective substrates 22a and 22b of the adjacent 
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light emitting diode array units 1A" and IB", and the 

relative positions of the write dot switching points Dc3 

and Dc4 on the respective substrates 22b and 22c of the 

light emitting diode array units IB" and 1C" do not 

5 drift in the aligning direction of the light emitting 

diodes (the direction of the arrow A of FIG. 7). Thus, 

an excellent image can be obtained. 

Normally, if the linear expansion coefficient 

Sj differences between the substrates 22a, 22b, and 22c, 

41 

U! 10 and the housings 24a, 24b, and 24c are large, or if the 

as 

4~ differences in temperature distribution are large, the 

85 substrates are bent due to the differences in expansion 

s between the substrates and the housings. In this 

4* optical write apparatus, on the other hand, the 

yl 15 substrates 22a, 22b, and 22c are not bent, because the 

3 substrate 22a and 22b of the light emitting diode array 

units 1A" and IB" are fixed directly to the connecting 
member 33A while the substrates 22b and 22c of the light 
emitting diode array units IB" and 1C" are directly 
20 fixed to the connecting member 33B. Here, the 

substrates 22a, 22b, and 22c are movably and partially 
fixed to the housings 24a, 24b, and 24c, respectively. 

In this example, the fixed points of the 
screws 34, 35, 36, and 37 for fixing the substrates via 
25 the connecting members 33A and 33B replace the fixed 



points Fpl, Fp2, Fp3, and Fp4 of Example 2. The centers 
of the screws 34 and 35 and the dot switching points Del 
and Dc2 are aligned in the line L5 that is perpendicular 
to the arrow A, while the centers of the screws 36 and 
37 and the dot switching points Dc3 and Dc4 are aligned 
in the line L6 that is also perpendicular to the arrow A. 

By directly connecting the substrates, the 
substrates can be prevented from being bent due to the 
difference in linear expansion coefficient between the 
substrates and the housings. Accordingly, an excellent 
image can be obtained, and the fixations between the 
substrates and the housings do not need to be great 
enough to overcome the expansion difference between the 
substrates and the housings. Also, the substrates of 
this example can be more easily and steadily integrated. 

As for a further example of this embodiment , 
the substrates 22a and 22b are overlapped with each 
other while the substrates 22b and 22c are overlapped 
with each other without the connecting members 33A and 
33B. 

Since the substrates are fixed directly to 
each other or via only the connecting members 33A and 
33B in this example, a plurality of short substrates can 
be easily integrated into one substrate. The write dot 
switching points Del, Dc2 , Dc3 , and Dc4 and the fixed 
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points are aligned in the line L5 and the line L6, no 
black and white vertical lines occur in images 
corresponding to the seams between the substrates. Also, 
the substrates do not need to be fixed to each other by 
5 a force great enough to overcome the expansion 

difference between the substrates and the housings. 

Since the relative position of the write dot 
switching points on the substrates of the plurality of 
light emitting diode array units do not drift in the 

10 aligning direction of the light emitting diodes, an 

excellent image with no black and white vertical lines 
can be obtained. 
1-d: Example 4 

FIG. 9 is a plan view of an optical write 

15 apparatus provided with an array position adjusting unit. 
In this figure, the same components as in FIG. 1 are 
denoted by the same reference numerals . 

The optical write apparatus comprises two 
adjacent light emitting diode array units 1A and IB 

20 having the substrates 2a and 2b, and an array position 

adjusting unit 40 that adjusts the relative positions of 

the substrates 2a and 2b in the aligning direction of 

the light emitting diodes (the direction of the arrow A). 

The array position adjusting unit 40 comprises 

25 a pair of connecting members 43 and 44 separably 
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connected by an adjusting screw 45, The connecting 
member 43 is fixed to the housing 4a of the light 
emitting diode array unit 1A by the screw 6, while the 
connecting member 44 is fixed to the housing 4b of the 
5 light emitting diode array unit IB by the screw 8 . The 
housing 4a and the substrate 2a are fixed to each other 
by the screw 5, while the housing 4b and the substrate 
2b are fixed to each other by the screw 7 . 
□ The dot switching points Del and Dc2 on the 

Ul 10 respective substrates of the two adjacent light emitting 

4= diode array units 1A and IB, and the centers of the 

screws 5, 6, 7, and 8 are all aligned in a line L that 
= is perpendicular to the aligning direction of the light 

4: emitting diodes, 

q\ 15 Since the light emitting diode array units 1A 

O and IB can be brought into contact with each other or 

separated from each other by adjusting the rotation 
amount of the adjusting screw 45, the relative positions 
of the write dot switching points Del and Dc2 can be 
20 adjusted as desired. 

By adjusting the relative positions of the 
write dot switching positions of the adjacent light 
emitting diode array units, even a large-sized optical 
write apparatus comprising a plurality of light emitting 
2 5 diode array units can have a high accuracy. 
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With the adjusting screw 45 of the array- 
position adjusting unit 40, the entire structure of the 
optical write apparatus can be made simpler. 
Furthermore, the relative positions of the write dot 
5 switching points of the adjacent light emitting diode 
array units can be easily adjusted by the adjusting 
screw 45. 

Although the array position adjusting unit 40 
yj. provided with the adjusting screw 45 is shown in FIG. 9, 

j: 10 any other structure can be employed as an array position 

rij adjusting unit as long as it can perform fine adjustment. 

03 

p [ 2 ] Second Embodiment 

p 2 -a: Example 1 

Gn 

rj 15 In the first embodiment of the present 

invention, neighboring substrates are directly fixed to 
each other, or if an auxiliary member is interposed 
between two substrates, the fixed positions of the 
auxiliary member and the substrates are aligned on one 

20 line that is perpendicular to the aligning direction of 
the light emitting diodes . The write dot switching 
points on the substrates are also located on the same 
line as the fixed positions. 

In the above optical write apparatus shown in 

25 FIG. 1, the light emitting diode array units adjacent to 



one anther in the direction of the arrow A are fixed to 
each other via the connecting member 3 at the dot 
switching points on the substrates. Accordingly, the 
light from the substrate 2a and the light from the 
substrate 2b are positioned for writing by varying the 
write times . 

More specifically, after a line is written by 
the light emitting diode array unit 1A shown in FIG. 2, 
the photosensitive drum 10 rotates for a predetermined 
period of time, and a line is written by the light 
emitting diode array unit IB. In this manner, one 
horizontal scanning line is written. 

In the first embodiment, even if the light 
emitting diode array units expand or contract due to a 
fluctuation in ambient temperature, fewer black and 
white lines occur because the substrates substantially 
constitute one substrate. Especially when the write dot 
switching points on the substrates are located on the 
same line as the fixed points, no black and white 
vertical lines occur due to a fluctuation in ambient 
temperature . 

Originally, a mechanical attachment reference 
position and the gap between the focal points of light 
emitted from the light emitting diodes are varied 
depending on the variation of the focal distance of the 



self -focusing lens arrays and the precision of the 
components of the lens arrays. Also, it is necessary to 
focus the light emitting diode array units on the 
photosensitive member, because a positioning error is 
caused when the light emitting diode array units are 
mounted to a wide optical write apparatus. 

In the foregoing embodiment, the entire 
optical write apparatus is moved to focus one of two 
adjacent light emitting diode array units connected to 
each other directly or via a connecting member. However, 
as the entire optical write apparatus is moved to focus 
one of the two adjacent light emitting diode array units, 
the other one of the two adjacent light emitting diode 
array units is unfocused. 

It is possible to attach a link mechanism to 
the connecting member of the other one of the two 
adjacent light emitting diode array units. However, 
this only makes the structure even more complicated, and 
allows less freedom for design. Adding such a link 
mechanism is also costly, and might reduce the accuracy 
of positioning the write positions in the horizontal and 
vertical directions . 

In the example shown in FIG. 5, if the left 
end of the light emitting diode array unit 1A or the 
right end of the light emitting diode array unit 1C is 



moved up and down against the photosensitive drum so as 
to perform a focusing operation a great bending moment 
is applied to the light emitting diode array unit , 
because the other end of the light emitting diode array 
unit 1A or 1C is secured by the connecting member 3A or 
3B. As a result, the connecting member 3A or 3B might 
be broken, or the light emitting diode array unit might 
be bent . 

This embodiment is to solve the above problem. 
This embodiment can be applied to an optical write 
apparatus comprising two or more light emitting diode 
array units. In the following, an optical write 
apparatus comprising three light emitting diode array 
units as shown in FIG. 4 will be described. The same 
components as in FIG. 4 will be denoted by the same 
reference numerals . 

As shown in FIG. 11A, the light emitting diode 
array units 1A, IB, and 1C are shifted from each other 
in the aligning direction A of the light emitting diodes 
on each substrate, so that writing can be performed in a 
wide range. FIG. 11B shows the light emitting diode 
array units 1A, IB, and 1C, seen from the direction of 
the arrow B . 

In FIGS. 11A and 11B, light emitting diode 
array units 1A, IB, and 1C comprise substrates 2a, 2b, 
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and 2c , lens cases Z, and lens arrays 12a, 12b, and 12c 
formed by focusing light transmitting members. Although 
not shown in FIGS. 11A and 11B, housings are also 
provided for the substrates 2a, 2b, and 2c. 
5 In FIG. 11B, the light emitting diode array 

units 1A and 1C are symmetrical to the light emitting 
diode array unit IB with respect to the line D-D passing 
through the axis O of the photosensitive drum 10. The 
optical axis of the light emitted from each of the light 

10 emitting diode array units extends toward the shaft 
center of the photosensitive drum 10. 

The light emitting diode array unit 1C is 
adhesively held by a rectangular spacer 14R on the side 
of the substrate 2c. The light emitting diode array 

15 unit 1A is adhesively held by a rectangular spacer 14L 
(not shown) on the side of the substrate 2a. The light 
emitting diode array unit IB is adhesively held by a 
rectangular spacer 15R and a rectangular spacer 15L (not 
shown) on the side of the substrate 2b. 

20 The spacer 14R is fixed to one end of a plate- 

like connecting member 16R by a screw 520. The other 
end of the connecting member 16R is sandwiched by the 
spacer 15R and an adjusting plate 17R, and is fixed to 
the spacer 15R and the adjusting plate 17R by screws 18R. 

25 The spacer 14L is fixed to a plate-like 



connecting member 16L by a screw 50. The connecting 
member 16L is sandwiched by the spacer 15L and an 
adjusting plate 17L, and is fixed to the spacer 15L and 
the adjusting plate 17L by a screw 18L. 

Either of the adjusting plates 17R and 17L 
(17R in this example) is fixed to a fixed frame (not 
shown) of the optical write apparatus. The end portions 
of the adjusting plate 17L, the light emitting diode 
array units 1A, and 1C are supported by the fixed frame 
of the optical write apparatus, so as not to put any 
restriction on displacement of components due to thermal 
expansion or thermal contraction. 

The centers of the screws 520 and 18R are 
located on the line L3 that is perpendicular to the 
direction of the arrow A. The line L3 also passes 
through the write dot switching points of the substrates 
2b and 2c. 

Likewise, the centers of the screws 50 and 18L 
are located on the line L2 that is perpendicular to the 
direction of the arrow A. The line L2 also passes 
through the write dot switching points on the substrates 
2a and 2b. 

An adjusting screw 19R is screwed into the 
adjusting plate 17R on the line L3 above the lens array 
12c, so that the top end of the adjusting screw 19R is 
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brought into contact with the connecting member 16R. 

Likewise, an adjusting screw 19L is screwed 
into the adjusting plate 17L on the line L2 above the 
lens array 12b, so that the top end of the adjusting 
5 screw 19L is brought into contact with the connecting 
member 16L. 

As described before, the light emitted from 
the light emitting diode array unit IB, i.e., the light 
^ emitting from the substrate 2b can be focused by moving 

1= 10 up and down the optical write apparatus integrally 



y3 



constituted by the light emitting diode array units 1A, 
IB, and 1C. However, even if the light emitted from the 
light emitting diode array unit IB is focused, the light 
emitted from the light emitting diode array units 1A and 

15 1C are not necessarily focused due to an error in lens 
array assembly, the accuracy of each component, or the 
inclination of the entire apparatus . 

In this example, a focusing unit PIC that 
comprises the connecting member 16R, the adjusting plate 

20 17R, and the adjusting screw 19R as a first external 

member, is employed to focus the light emitted from the 
light emitting diode array unit 1C including the 
substrate 2c. Also, a focusing unit P1A that comprises 
the connecting member 16L, the adjusting plate 17L, and 

25 the adjusting screw 19L as a first external member, is 
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employed to focus the light emitted from the light 
emitting diode array unit 1A including the substrate 2a. 

In the focusing units PIC and P1A, the 
adjusting screws 15R and 15L are rotated to focus the 
5 light emitted form the light emitting diode array units 
1A and 1C. In FIGS. 11A and 11B, the adjusting screws 
15R and 15L are tightened so that the end portions of 
the adjusting screws 15R and 15L push down the 
connecting members 16R and 16L. Accordingly, the light 
_ 10 emitting diode array units 1A and 1C move downward in a 

ass 

focusing direction c . 

The adjusting screws 15R and 15L are loosened 
so that the connecting members 16R and 16L return to the 
original positions by elasticity. The light emitting 
15 diode array units 1A and 1C moves upward in the focusing 
direction c. In this manner, by tightening and 
loosening the adjusting screws 15R and 15L, the 
connecting members 16R and 16L moves in the focus 
adjusting direction of the light emitting diode array 
20 units 1A and IB, which is the thickness direction of the 
substrates 2a and 2c. Thus, the light from the 
substrates 2a and 2c can be focused. In this manner, 
the light from the two adjacent substrates can be easily 
focused in this example . 
25 As described above and as shown in FIG. 11A, 
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the focusing unit PIC for focusing the light emitted 
from the light emitting diode array unit 1C is disposed 
on the right side of the light emitting diode array unit 
IB, while the focusing unit P1A for focusing the light 
5 emitted form the light emitting diode array unit 1A is 
disposed on the left side of the light emitting diode 
array unit IB. 

The focusing unit PIC cpmprises : the plate- 
^ like connecting member 16R fixed to the adjacent 

10 substrate 2c and 2b via the spacers 14R and 15R, 
Ij* respectively; the adjusting plate 17R facing the 

^ connecting member 16R and fixed to the connecting member 

!L 16R on the side of the substrate 2b and to a fixed 

member; and the adjusting screw 19R as the first 
15 external member that provides an external force for the 
connecting member 16R by varying the gap between the 
connecting member 16R and the adjusting plate 17R on the 
side of the substrate 2c. The external force (pressing 
force) provided for the connecting member 16R by the 
20 adjusting screw 19R deforms and displaces the connecting 
member 16R with respect to a step 17R1 formed on the 
adjusting plate 17R, so that the substrate 2c is moved 
with respect to the substrate 2b in the focusing 
direction c. Thus, the light emitted from the light 
25 emitting diodes on the substrate 2c is focused. 



-43- 



Likewise, the focusing unit P1A comprises: the 
plate-like connecting member 16L fixed to the adjacent 
substrate 2a and 2b via the spacers 15L and 14L, 
respectively; the adjusting plate 17L facing the 
5 connecting member 16L and fixed to the connecting member 
16L on the side of the substrate 2b and to a fixed 
member; and the adjusting screw 19L as the first 
external member that provides an external force for the 
connecting member 16L by varying the gap between the 
Hi 10 connecting member 16L and the adjusting plate 17L on the 

2] side of the substrate 2a. The external force (pressing 

i y 

force) provided for the connecting member 16L by the 
JL adjusting screw 19L deforms and displaces the connecting 

2r : member 16L with respect to a step 17L1 formed on the 

JL; 15 adjusting plate 17L, so that the substrate 2a is moved 

M with respect to the substrate 2b in the focusing 

direction c. Thus, the light emitted from the light 
emitting diodes on the substrate 2a is focused. As 
described so far, with the focusing units PIC and P1A, 
20 the light focusing can be easily carried out by simply 

tightening or loosening the adjusting screws 19R and 19L. 

In the focusing unit PIC, the point where the 
adjusting screw 19R as the first external member 
provides an external force for the connecting member 16R 
25 is located in a position facing the substrate 2c to be 



adjusted. Accordingly, the movement of the adjusting 
screw 19R can be effectively transferred to the 
substrate 2c to be adjusted, thereby achieving high 
adjustment accuracy. Furthermore, since the lens array 
12c exists on the line extended from the point on the 
connecting member 16R to which the adjusting screw 19R 
provides an external force, the adjusting screw 19R can 
further improve the adjustment accuracy. The focusing 
unit P1A has the same structure as the focusing unit PIC 
for the light emitting diode array unit 1C. 

Referring now to FIGS. 12, 13, and 14, the 
light emitting diode array units 1A, IB, and 1C will be 
described in greater detail. It should be noted that, 
since all the three light emitting diode array units 1A, 
IB, and 1C have the same structure, only the light 
emitting diode array unit IB will be explained in the 
following description . 

In FIGS. 12, 13, and 14, the lens array 12b is 
integrally formed with the lens case Z, or is firmly 
bonded to the lens case Z . The lens case Z has a box- 
like shape, with the upper portion being open. The 
substrate 2b is pushed downward so as to cover 
hermetically the open upper portion of the lens case Z. 

The substrate 2b is only gently pushed so as 
to allow thermal displacement due to thermal expansion 
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or thermal contraction between components. As shown in 
FIG. 14, pins 20 and 21 are disposed at both ends of the 
upper side Of the lens case Z in the direction of the 
arrow A. A hole 25 to be engaged with the pin 20 is 
5 formed at one end of the substrate 2b, and a long hole 
26 to be engaged with the pin 21 is formed at the other 
end of the substrate 2b. The long hole 26 extends in 
the direction of the arrow A, and the centers of the 
long hole 26 and the hole 25 are in a line perpendicular 

10 to the direction of the arrow E. 

=?= 

~" 

ni Since the pins 20 and 21 are engaged with the 

"^ hole 25 and the long hole 26, respectively, thermal 

f?5 displacement between the lens case Z and the substrate 

3i 2b can be absorbed by the long hole 26. Thus, no 

tar 

P1 " 15 unnatural force is applied to the components, and 

displacement occurs in the direction of the arrow A. 

As shown in FIG. 12, a large number of light 
emitting diodes Bb are aligned on the surface of the 
substrate 2b that faces the lens array 12b. In FIG. 10, 
20 the light emitting diodes are indicated by Bbl and Bb2 . 
In FIG. 12, the light emitting diodes Bb face the lens 
array 12b, and light is formed into an image on the 
photosensitive member of the photosensitive drum 10 by 
the lenses of the lens array 12b. 
25 As shown in FIGS. 13 and 14, the lens array 
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12b has the lenses Ls arranged in a zigzag pattern in 
the direction of the arrow A. Terminals 28 that supply 
power and control information for making the light 
emitting diodes Bb emit light are disposed on the 
5 substrate 2b. 

The housing 4b having a function of releasing 
the heat from the substrate 2b is placed on the 
substrate 2b movably pushed toward the lens case Z, and 
Jjf the substrate 2b is sandwiched between the housing 4b 

" 5 « 10 and the lens case Z by plate springs 30. 

2" The fixating of the housing 4b to the 

: j J 

AS, 

^ substrate 2b and the fixating of the substrate 2b to the 

lens case Z need to be only firm enough to maintain the 
21 hermetic condition. Accordingly, the substrate 2b is 

*L? 15 elastically sandwiched between the housing 4b and the 

^- lens case Z by engaging protruding portions 31 formed on 

the side surfaces of the lens case Z with holes 30a of 
the M-shaped plate springs 30. 

As shown in FIGS. 13 and 14, the housing 4b is 
20 shorter than the substrate 2b, so that neither end of 
the substrate 2b in the direction of the arrow A is 
covered with the housing 4b. In FIGS. 11A and 11B, the 
spacer 15R (15L) is attached to the exposed portions of 
the substrate 2b, and the spacer 14R (14L) is attached 
25 to the exposed portions of the substrate 2a (2c). 
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2-b : Example 2 

In the Example 1 (2 -a) shown in FIGS. 11A and 
11B, after the light emitted from the light emitting 
diode array unit IB is focused by moving the entire 
5 optical write apparatus including the light emitting 

diode array units 1A # IB, and 1C, the focusing units PIC 
and P1A can focus the light emitted from the light . 
emitting diode array units 1A and 1C, respectively. 

However, if the focusing for the light 

10 emitting diode array unit IB is found to be incomplete 

after the light emitting diode array units 1A and 1C are 
focused, it is necessary to refocus the light emitting 
diode array unit IB. 

To solve this problem, the light emitting 

15 diode array unit IB, as well as the light emitting diode 
array units 1A and 1C, can be independently focused in 
this example. As shown in FIG. 15B, a focusing unit 
having the same structure as in the Example 1 (2-a) is 
disposed on either end of the light emitting diode array 

20 unit IB, with a line D-D passing through the center 

point between the substrates 2a and 2b being the axis of 
symmetry. In this manner, the focusing can be carried 
out for the substrates 2a and 2b at the same time, 
thereby simplifying the focusing operation. 

25 In FIGS. 15A and 15B, the focusing unit PIC 
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for focusing the light emitting diode array unit 1C and 
the focusing unit P1A for focusing the light emitting 
diode array unit 1A are substantially the same as in 
FIGS. 11A and 11B. Accordingly, the same components as 
in FIGS. 11A and 11B are denoted by the same reference 
numerals . 

The focusing units PIC and P1A of this example 
differ from the focusing units PIC and P1A in that the 
adjusting plate 17R (17L) is replaced by T-shaped 
adjusting plate 170R (170L), and that a connecting 
member 160R (160L) is fixed to the adjusting plate by a 
screw 32R (32L) on the line D-D. 

The focusing units for focusing the light 
emitting diode array unit IB are formed on the right end 
and left end of the light emitting diode array unit IB 
in the direction of the arrow A. The focusing unit P1BR 
disposed on the right end of the light emitting diode 
array unit IB has screws 520' fixing the connecting 
member 160R to the substrate 2b via a spacer 14R' . Also, 
an adjusting screw 19R' is screwed into the adjusting 
plate 170R, so that the top end of the adjusting screw 
19R' is brought into contact with the upper surface of 
the connecting member 160R at a location immediately 
above the lens array 12b and the substrate 2b. 

With the focusing unit P1BR, the adjusting 
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screw 19R' as a first external force unit is tightened 
and loosened to adjust the right end portion of the 
light emitting diode array unit IB in a focusing 
direction c', which is the thickness direction of the 
5 substrate 2b. 

The focusing unit P1BL disposed on the left 
end portion of the light emitting diode array unit IB in 
the direction of the arrow A also has screws 50' fixing 
the connecting member 160L to the substrate 2b via a 

10 spacer 14L', as shown in FIGS. 15A and 15B. An 

adjusting screw 19L' is screwed into the adjusting plate 
170L, so that the top end of the adjusting screw 19L' is 
brought into contact with the upper surface of the 
connecting member 160L at a location immediately above 

15 the lens array 12b and the substrate 2b. With this 

focusing unit, the adjusting screw 19R' is tightened and 
loosened to adjust the right end portion of the light 
emitting diode array unit IB in the focusing direction 
c', which is the thickness direction of the substrate 2b. 

20 

[3] Third Embodiment 
3 -a: Example 1 

In a structure shown in FIG. 3, for instance, 
after the light emitting diode array unit 1A or 1C draws 
25 a line, the photosensitive drum 10 rotates for a 
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predetermined period of. delay time, and the light 
emitting diode array unit IB then draws a line. In this 
manner, one horizontal line is drawn. 

The above delay time is normally fixed because 
of the structure of a write control device. In that 
case, the write dot distance on the photosensitive 
member between the light emitting diode array units 
needs to be accurately adjusted- In reality, however, 
the write dot distance varies greatly on the 
photosensitive member, due to an error in component size 
or assembling of the optical write apparatus. The 
variation of the write dot distance results in seams in 
the vertical write direction. 

The delay time can be controlled, but a 
control device for controlling the delay time is 
complicated, and the controlling is carried out only by 
1 dot (63.5 \xm in 400dpi) in the vertical direction, 
resulting in poor adjustment accuracy. 

To solve the above problems, as shown in FIGS. 
16A and 16B, the substrate 2b is rocked in a vertical 
direction e, with the substrate 2a being stabilized. 
The structure of this example comprises a vertical 
direction adjusting units F1C and F1A that are movable 
in the vertical direction in which the light emitted 
from the light emitting diodes on the substrate 2b moves 
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toward or away from the. light emitted from the light 
emitting diodes on the substrate 2a. 

With those vertical direction adjusting units 
F1C and F1A, the write dot distance on the 
5 photosensitive member between substrates can be 
accurately adjusted. 

The light emitting diode array, unit 1C is 
adhesively held by the spacer 14R on the side of the 
" substrate 2c. The light emitting diode array unit 1A is 

j~ 10 adhesively held by the spacer 14L (not shown) on the 

3" side of the substrate 2a. The light emitting diode 

array unit IB is adhesively held by the rectangular 
plate-like spacer 15R and rectangular plate-like spacer 
15L (not shown) on the side of the substrate 2b. 
y; 15 The spacer 14R is fixed to one end of a plate- 

like connecting member 1600R by the screw 520. The 
other end of the connecting member 1600R is sandwiched 
between the spacer 15R and the adjusting plate 170R, and 
is fixed to the spacer 15R and the adjusting plate 170R 
20 by the screws 18R. 

Likewise, the spacer L is fixed to a plate- 
like connecting member 1600L by the screw 50. The 
connecting member 1600L is sandwiched between the spacer 
15L and the adjusting plate 170L, and is fixed to the 
25 spacer 15L and the adjusting plate 170L by the screw 18L 



m 
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One of the adjusting plates 170R and 170L 
(170R in this example) is fixed to the stable frame (not 
shown) of the optical write apparatus. The end portions 
of the adjusting plate 170L and the light emitting diode 
5 array units 1A and 1C are supported by a suitable member 
(not shown) so that the frame of the optical write 
apparatus does not restrict displacement of the 
components caused by thermal expansion or thermal 
CS contraction . 

Ul 10 The centers of the screws 520 and 18R are 

HF located on the line L3 that is perpendicular to the 

03 direction of the arrow A. The line L3 also passes 

. 

5 through the write dot switching points on the substrates 

4 Z 2b and 2c. 

ft 

01 15 Likewise, the centers of the screws 50 and 18L 

C3 are located on the line L2 that is perpendicular to the 

direction of the arrow A. The line L2 also passes 
through the write dot switching points on the substrates 
2b and 2a. 

20 Unlike the connecting member 16R (16L) shown 

in FIG. 11B and the connecting member 160R (160L) shown 
in FIG. 15B, the connecting member 1600R (1600L) has a 
U-shaped portion extending upward from the fixed point 
with the spacer 14R (14L) to a location above the second 

25 adjusting plate 170R (170L). 
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An adjusting screw 39R (39L) is screwed into 
the U-shaped portion of the second connecting member 
1600R (1600L) above the second adjusting plate 170R 
(170L), so that the top end of the adjusting screw 39R 
5 (39L) is brought into contact with the upper surface of 
the adjusting plate 170R (170L). 

A wedge-like supporting member 190R (190L) 
that is in contact with the adjusting plate 170R (170L) 
and the connecting member 1600R (1600L) is formed 

10 integrally with the adjusting plate 170R (170L). The 
supporting member 190R (190L) is located at the mid 
point between the adjusting screw 39R (39L) and the 
fixed point of the adjusting plate 170R (170L) to the 
connecting member 1600R (1600L) by the screws 18R (18L). 

15 As described above, the vertical direction 

adjusting unit F1C (F1A) comprises: the plate-like 
connecting member 1600R (1600L) fixed to the substrate 
2c (2a) and the substrate 2b that are adjacent to each 
other in the aligning direction of the light emitting 

20 diodes, i.e., in the direction of the arrow A; the 
adjusting plate 170R (170L) fixed to the connecting 
member 1600R (1600L) at the fixed point of the substrate 
2c (2a) to the connecting member 1600R (1600L) by the 
screws 18R (18L); the screw 39R (39L) as a second 

25 external force unit that narrows and widens the gap 
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between the connecting member 1600R (1600L) and the 
adjusting plate 170R (170L) on the side of the substrate 
2b; and the supporting member 190R (190L) in contact 
with the connecting member 1600R (1600L) and the 
adjusting plate 170R (170L) at the mid point between the 
screw 39R (39L) and a step portion 170R1 (170L1) that is 
a part of the fixed position of the substrate 2c (2a) to 
the connecting member 1600R (1600L) by the screws 18R 
(18L). The supporting member 190R (190L) is preferably 
located immediately above the lens array 12a (12b). 

In this structure, the second connecting 
member 1600R (1600L) is displaced with respect to the 
supporting member 190R (190L) in accordance with the 
rotational direction of the screw 39R (39L). As the 
second connecting member 1600R (1600L) is displaced, the 
light emitting point of the light emitting diode array 
unit 1C (1A) attached to the connecting member 1600R 
(1600L) is also displaced in the vertical direction e. 
According to this example, fine adjustment can be 
performed using leverage and the screws. 
3-b: Example 2 

In the Example 1 (3 -a) shown in FIGS. 16A and 
16B, after the entire optical write apparatus including 
the light emitting diode array units 1A, IB, and 1C is 
moved to adjust the write position of the light emitting 
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diode array unit IB in the vertical direction, the write 
positions in the vertical direction of the light 
emitting diode array units 1A and 1C are independently 
adjusted by the vertical direction adjusting units F1C 
5 and F1A . 

However, if the adjustment of the light 
emitting diode array unit IB is found to be incomplete 
after the write positions in the vertical direction of 
C3 the light emitting diode array units 1A and 1C are 

LJ] 10 adjusted, it is necessary to readjust the write position 

4" 

in the vertical direction of the light emitting diode 

n i 

03 array unit IB. 

J1 

s To solve this problem, the write position in 

4« the vertical direction of the light emitting diode array 

=2 r. 

i s 

01 15 unit IB can be independently adjusted in this example. 

J: 

p As shown in FIG. 17B, a vertical direction 

adjusting unit having the same structure as the vertical 
direction adjusting unit of Example 1 (3-a) is disposed 
at each of the left and right end of the light emitting 

20 diode array unit IB, with the line D-D passing through 
the center point between the substrate 2a and the 
substrate 2b being the symmetrical axis. With the 
vertical direction adjusting units on the left and right 
ends of the light emitting diode array unit IB, the 

2 5 write points in the vertical direction of two substrates 
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adjacent to each other in the aligning direction of the 
light emitting diodes can be adjusted independently of 
each other, thereby simplifying the adjustment operation. 

In FIGS. 17A and 17B, the vertical direction 
5 adjusting unit F1C for adjusting the write position in 
the vertical direction of the light emitting diode array 
unit 1C and the vertical direction adjusting unit F1A 
for adjusting the write position in the vertical 
^ direction of the light emitting diode array unit 1A are 

10 substantially the same as those shown in FIGS. 16A and 

w = 

1! 16B. Accordingly, the same components as in FIGS. 16A 

and 16B are denoted by the same reference numerals. 

'** The vertical direction adjusting units F1C and 

F1A of this example differ from those shown in FIGS. 16A 

if 15 and 16B in that a T-shaped adjusting plate 1700R (1700L) 

y 3 

jar.. 

j5f is employed instead of the adjusting plate 170R (170L), 

and that a connecting member 16000R (16000L) is fixed to 
the adjusting plate 1700R (1700L) by the screw 32R (32L) 
on the line D-D. 

20 The vertical direction adjusting units for 

adjusting the write positions in the vertical direction 
of the light emitting diode array unit IB are disposed 
at the left end and the right end of the light emitting 
diode array unit IB. In the vertical direction 

25 adjusting unit F1BR disposed on the right end shown in 



FIGS- 17A and 17B, the substrate 2b is fixed to the 
spacer 14R' , and the spacer 14R' is fixed to the 
connecting member 16000R by the screws 520'. The 
vertical direction adjusting unit F1BR comprises: the 
adjusting plate 1700R fixed to the connecting member 
16000R by the screw 32R at the center; a screw 39R' as a 
second external force unit that narrows and widens the 
gap between the connecting member 16000R and the 
adjusting plate 1700R on the side of the substrate 2b; 
and a supporting member 190R' that is in contact with 
the connecting member 16000R and the adjusting plate 
1700R at the mid point between the screw 32R' and the 
fixed position of the connecting member 16000R to the 
adjusting plate 1700R with the screw 32R, 

Likewise, in the vertical direction adjusting 
unit F1BL disposed at the left end of the light emitting 
diode array unit IB, the substrate 2b is fixed to the 
spacer 14L', and the spacer 14L' is fixed to the 
connecting member 16000L by the screws 50'. The 
vertical direction adjusting unit F1BL comprises: the 
adjusting plate 1700L fixed to the connecting member 
16000L by the screw 32L at the center; a screw 39L' as a 
second external force unit that narrows and widens the 
gap between the connecting member 16000L and the 
adjusting plate 1700L on the side of the substrate 2b; 
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and a supporting member 190L' that is in contact with 
the connecting member 16000L and the adjusting plate 
1700L at the mid point between the screw 32L' and the 
fixed position of the connecting member 16000L to the 
adjusting plate 1700L with the screw 32L. One of the 
adjusting plates 16000R and 16000L is fixed to an 
unmovable member, and the other one is movably supported. 

With the vertical direction adjusting unit F1C 
of this example, the screw 39R is tightened or loosened 
to deform the second connecting member 16000R so as to 
displace the light emitting diode array unit 1C 
including the substrate 2c. Thus, the write position in 
the vertical direction e of the light emitting diode 
array unit lc can be adjusted. With the vertical 
direction adjusting unit F1A of this example, the screw 
39L is tightened or loosened to deform the connecting 
member 16000L so as to displace the light emitting diode 
array unit 1A including the substrate 2a. Thus, the 
write position in the vertical direction e of the light 
emitting diode array unit 1A can be adjusted. 

Likewise, with the vertical direction 
adjusting unit F1BR (F1BL) of this example, the screw 
39R'(39L') is tightened or loosened to deform the 
connecting member 16000R (16000L) so as to displace the 
light emitting diode array unit IB including the 
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substrate 2b. Thus, the write position in the vertical 
direction e f of the light emitting diode array unit IB 
can: be adjusted. In the above manner, the write 
positions in the vertical direction of the light 
5 emitting diode array units 1A, IB, and 1C can be 
adjusted independently of each other, thereby 
simplifying the write position adjusting operation. 
3-c: Example 3 

p In Examples 1 and 2 (2-a and 2-b) of the 

U1 10 second embodiment of the present invention, the light 

j; emitting diode array units including substrates can be 

33 focused, but the write positions in the vertical 

~" direction cannot be adjusted. In Examples 1 and 2 (3-a 

1» and 3-b) of the third embodiment of the present 

H— .5 

15 invention, the write positions in the vertical direction 
p of the light emitting diode array units including 

substrates can be adjusted, but the light emitting diode 
array units cannot be focused. 

In this example, the optical write apparatus 

20 is provided with focusing units P1C1 and P1A1, and 

vertical direction adjusting units F1C1 and F1A1, so 
that the light emitting diode array units including 
substrates can be focused, and the write positions in 
the vertical direction can be adjusted. Each of the 

25 focusing units P1C1 and P1A1 displaces one of two 
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adjacent substrates, with respect to the other one of 
the two adjacent substrates, in the aligning direction 
of the light emitting diodes in a focusing direction 
that is equivalent to the thickness direction of the 
5 displaced substrate. Each of the vertical direction 

adjusting units F1C1 and F1A1 rocks one of two adjacent 
substrates in the vertical direction in which light 
emitted from the light emitting diodes on the rocked 
55 substrate moves toward and away from light emitted from 

y] 10 the light emitting diodes on the other substrate. 

4* The feature of this example resides in the 

fU 

S3 integral formation of the focusing unit P1C1 (P1A1) and 

43 

the vertical direction adjusting unit F1C1 (F1A1). Also, 
J: using the leverage mechanism with screws, the focusing 

0; 15 in one direction and the adjusting of the write 

C3 positions in the vertical direction can be easily 

performed. 

As shown in FIGS. 18A and 18B f the focusing 
unit P1C1 comprises: a plate-like connecting member 

20 1601R fixed to the substrates 2c and 2b, which are 

adjacent to each other in the aligning direction of the 
light emitting diodes (in the direction of the arrow A), 
via the spacers 14R and 15R, respectively; an adjusting 
plate 171R fixed to a fixed member and the connecting 

25 member 160 1R by the screws 18R at the fixed point on the 
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side of the substrate 2b; and an adjusting screw 1900R 
as a third external force unit that narrows and widens 
the gap between the connecting member 1601R and the 
adjusting plate 171R on the side of the substrate 2c. 
5 The vertical direction adjusting unit F1C1 includes a 
screw 390R as a fourth external force unit that applies 
an external force to the end portion of the t connecting 
member 1601R on the side of the substrate 2c, with a 
^ part of the adjusting screw 1900R as the third external 

fj^ 10 force unit being the supporting point, so as to narrow 

1" and widen the gap between the connecting member 1601R 

HI 

fJS and the adjusting plate 171R. 

^ Likewise, the focusing unit P1A1 comprises: a 

1* plate -like connecting member 1601L fixed to the 

~ 15 substrates 2a and 2b, which are adjacent to each other 

— in the aligning direction of the light emitting diodes 

(in the direction of the arrow A), via the spacers 14L 
and 15L, respectively; an adjusting plate 171L fixed to 
a fixed member and the connecting member 160 1L by the 
20 screws 18L at the fixed point on the side of the 

substrate 2b; and an adjusting screw 1900L as a third 
external force unit that narrows and widens the gap 
between the connecting member 1601L and the adjusting 
plate 171L on the side of the substrate 2a. The 
25 vertical direction adjusting unit F1A1 includes a screw 



390L as a fourth external force unit that applies an 
external force to the end portion of the connecting 
member 1601L on the side of the substrate 2a # with a 
part of the adjusting screw 1900L as the third external 
force unit being the supporting point, so as to narrow 
and widen the gap between the connecting member 1601L 
and the adjusting plate 171L. 

Like the connecting member 1600R (1600L) shown 
in FIG. 17B, the connecting member 1601R (1601L) has a 
U-shaped portion extending upward from the fixed 
position with the spacer 14R (14L) and reaching a point 
above the adjusting plate 171R (171L). The screw 390R 
(390L) is screwed into the upper portion of the U-shaped 
portion, so that the top end of the screw 390R (390L) is 
brought into contact with the upper surface of the 
adjusting plate 171R (171L). The screw 390R (390L) is 
tightened and loosened to displace the connecting member 
1601R (1601L), with the top end of the screw 1900R 
(1900L) being the supporting point, so as to adjust the 
light emitting diode array unit 1C (1A) in the vertical 
direction e . 

The screw 1900R (1900L) is also tightened and 
loosened to rock the light emitting diode array unit 1C 
(1A) in the thickness direction of the substrate 2c (2a), 
with the fixed point with the adjusting plate 171R 
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(171L) being the supporting point, so as to displace the 
light emitting diode array unit 1C (1A) in the focusing 
direction c. Since the screw 1900R (1900L) is located 
immediately above the lens array 12c, the screw force is 
5 directly applied to the light emitting diode array unit 
1C (1A), thereby increasing the adjustment sensitivity. 
Also, accurate focusing can be achieved by the vertical 
direction adjustment. 

The screws 390R, 390L, 1900R, and 1900L are 

10 located at substantially the same position, so that 
these screws can be handled in the same direction. 
Accordingly, the focusing of the light emitting diode 
array units including the substrates, and the write 
positions in the vertical direction can be performed at 

15 the same time. Thus, the adjusting operation can be 
simplified. 
3-d: Example 4 

In Example 3 (3-c) shown in FIGS. 18A and 18B, 
the structure shown in FIGS. 13 and 14 are employed. 

20 More specifically, the substrate 2b, the lens case Z, 
and the housing 4b are movably fixed by the plate 
springs 30. Because of the movable fixation, the 
components will not be prevented from being displaced 
when thermal expansion or contraction occurs. The 

25 auxiliary members for the substrates 2a and 2c are also 
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movably fixed to the substrates 2a and 2c. 

In this example, the light emitting diode 
array units 1A, IB, 1C are connected by the connecting 
members 1601R and 160 1L as auxiliary members, and are 
5 attached to a frame 60 as a common supporting member 

integrally formed with the vertical direction adjusting 
units F1C1 and F1A1 and the focusing units P1C1 and P1A1, 
as shown in FIGS- 10, 20, and 21. These components 
^ including the frame 60 constitute an optical write 

, fH 

yti 10 apparatus 90. 

y \ 
?" 

In this example, only the spacers 14L and 15L, 

=4- 

^ the connecting member 1601L, the spacers 14R and 15R, 

^ and the connecting member 1601R are interposed between 

*t the adjacent substrates 2a and 2b, and the substrates 2a 

s 

2- 15 and 2c. Here, the connecting members are fixed to the 

yl 

jjf substrates, so that the substrates substantially form 

one component. However, in order to avoid adverse 
influence from thermal expansion and thermal contraction 
between the substrates, the auxiliary members other than 

20 the connecting members are movably attached to the 
substrates . 

Likewise, in FIGS. 11, 15, 16, 17, and 27, 
only the spacers 14L, 14R, 15L, and 15R, and the 
connecting members 16L and 16R (160L and 160R, 1600L and 

25 1600R, or 16000L and 16000R) are interposed between the 
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substrates 2a and 2b, and the substrates 2b and 2c. 
Here, the connecting members are fixed to the substrates, 
so that the substrates substantially constitute one 
component. However, the auxiliary members other than 
5 the connecting members are movably attached to the 

substrates so as to avoid adverse influence from thermal 
expansion and thermal contraction. 

In FIG. 19, the light emitting diode array 
% unit IB comprising the substrate 2b, the lens case Z, 

"tJ 10 the housing 4b, and the plate springs 30, is fixed to 

*js the light emitting diode array unit 1A comprising the 

i *J 

substrate 2a, the lens case Z, the housing 4a, and the 
I* plate springs 30, via the connecting member 1601L. The 

il light emitting diode array unit IB is integrally 

i: 15 structured with the vertical direction adjusting unit 

M F1A1 and the focusing unit P1A1. The light emitting 

diode array unit IB is also fixed to the light emitting 
diode array unit 1C comprising the substrate 2c, the 
lens case Z, the housing 4c, and the plate springs 30, 
20 via the connecting member 1601R. The light emitting 
diode array unit IB is integrally structured with the 
vertical direction adjusting unit F1C1 and the focusing 
unit P1C1. Thus, the light emitting diode array units 
1A, IB, and 1C integrally constitute one component. 
25 In the above integrated structure, only the 



adjusting plate 171L (shown in FIG. 18B) fixed to the 
connecting member 1601L is fixed to the frame 60 in this 
exiample . 

FIG. 20 shows the structure in which only the 
adjusting plate 171L is fixed to the frame 60. FIG. 20 
is an enlarged view of the part indicated by T in FIG. 
19. The same components as in FIGS. 12, 13 , 14,, 18A, 
and 18B, are denoted by the same reference numerals, 
despite minor differences in shape. The main components 
shown in FIG. 20 basically correspond to those shown in 
FIGS. 18A and 18B. 

As shown in FIG. 20, the adjusting plate 171L 
is provided with a rectangular bracket 171La which is 
attached to the bottom surface of the frame 60 by a 
stepped screw 80. The stepped screw 80 has a shaft 
portion 80a inserted into a circular hole 80h formed in 
the frame 60 via an extensible spring 81 and a washer 82 
The top end of the stepped screw 80 is screwed into the 
bracket 171La. The bracket 171La is fixed to the frame 
60 by virtue of the elasticity of the spring 81. 

In each of the light emitting diode array 
units 1A, IB, and 1C, the only fixed point to the frame 
60 in the direction of the arrow A is the stepped screw 
80. In FIG. 19, the light emitting diode array units 1A 
IB, and 1C are movably fixed, by auxiliary supporting 
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units, to the frame 60 at the three points indicated by 
n II", "III", and "IV". 

As described above, the entire structure that 
includes the light emitting diode array units 1A, IB, 
5 and 1C, the auxiliary members, the vertical direction 

adjusting units, and the focusing units, is fixed to the 
frame 60 only at one point,, so that the write accuracy 
of the light emitting diode array units can be prevented 
from being reduced due to thermal expansion and thermal 

In J 

~: 10 contraction of the components. Thus, an optical write 

apparatus having high write accuracy can be obtained. 

A first auxiliary supporting unit is disposed 
in the circled portion indicated by "11" in FIG. 19. 
The first auxiliary supporting unit is shown in FIG. 21. 



-7= 

«4 i 



01 



i—3 



15 In FIG. 21, the same components as in FIGS. 12, 13, 14, 
j~f 18A, and 18B are denoted by the same reference numerals, 

despite the minor differences in shape. The main 
components in FIG. 21 correspond to those shown in FIGS. 
18A and 18B. 

20 In FIG. 21, a rectangular bracket 171Ra is 

integrally attached to the adjusting plate 171R, and the 
bracket 171Ra is fixed to the bottom surface of the 
frame 60 by a stepped screw 80'. The stepped screw 80' 
has a shaft portion 80a' which is inserted into an 

25 extensible spring 81' and a washer 82', and is then 
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engaged with a long hole 80h' formed in the frame 60 in 
parallel with the arrow A. The top end of the stepped 
screw 80' is screwed into the bracket 17 IRa. The 
bracket 171Ra is fixed to the frame 60 by virtue of the 
5 elasticity of the spring, while remaining movable in the 
direction of the arrow A. The portion fixed to the 
frame 60 by the stepped screw 80' via the long hole 80h' 
forms a first auxiliary supporting unit 181. 
P With the auxiliary supporting unit 181, the 

m 10 light emitting diode array units 1A, 1B # and 1C are 

5™ 

4* stably fixed to the frame 60, thereby stabilizing the 

ft s 

^ write accuracy. 

= r A second auxiliary supporting unit 182 is 

4* disposed in the circled portion indicated by "III" in 

Bj 15 FIG. 19. FIG. 22 is an enlarged perspective view of the 

second auxiliary supporting unit 182 taken along the 
line G-G of FIG. 19. The same components as in FIGS. 12, 
13, and 14 are denoted by the same reference numerals, 
despite the minor differences in shape. 
20 In FIG. 22, the plate spring 30 holds the 

housing 4c and the substrate 2c at the end portion of 
the light emitting diode array unit 1C in the direction 
of the arrow A. One end of a spring 83 having tautness 
hooks the plate spring 31, while the other end of the 
25 spring 83 hooks a pin 84 planted in the wall of the 
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frame 60. 

In the vicinity of the plate spring 31 hooked 
by the spring 83, an adjusting screw 85 is screwed into 
a part of the frame 60 facing the upper surface of the 
5 housing 4c, so that the top end of the adjusting screw 
85 is brought into contact with the upper surface of the 
housing 4c . 

Also in the vicinity of the plate spring 31 
^ hooked by the spring 83 , a part of the frame 60 is cut 

uk 10 and bent to face the side surface of the housing 4c. An 

a 

adjusting screw 86 is screwed into the cut and bent 

m 

gj portion of the frame 60, so that the top ends of the 

s adjusting screws 85 and 86 are brought into contact with 

% the side surface of the housing 4c. 

2- - - 

^1 15 FIG. 23 shows the second auxiliary supporting 

unit 182 seen from the direction of the arrow B of FIG. 
22. In FIG. 23, the adjusting screws 85 and 86 are 
subjected to the pulling force caused by the spring 83, 
thereby stably supporting the light emitting diode array 
20 unit 1C. By turning the adjusting screw 85, fine 

adjustment can be performed for one end of the light 
emitting diode array unit 1C in the focusing direction. 
By turning the adjusting screw 86, fine adjustment can 
be performed for one end of the light emitting diode 
25 array unit 1C in the vertical direction E. Since the 
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upper surface of the frame 60 is unoccupied, it is easy 
to carry out the fine adjustment using the adjusting 
screw 85. Since the part of the frame 60 corresponding 
to the adjusting screw 86 is notched, it is easy to 
carry out the fine adjustment using the adjusting screw 
86 . 

The adjustment using the adjusting screws 85 
and 86 is performed in accordance with the adjustment 
performed by the vertical direction adjusting unit F1C1 
and the adjusting unit P1C1. The spring 83 and the 
adjusting screws 85 and 86 constitute the main 
components of the second auxiliary supporting unit 182. 
In the second auxiliary supporting unit 182, the top 
ends of the adjusting screws 85 and 86 are subjected to 
the elastic force of the spring 83, thereby supporting 
the housing 4c. Accordingly, the light emitting diode 
array unit 1C is supported in a floated state, and does 
not hinder the movement of the substrate and the 
auxiliary members in the direction of the arrow A. Thus 
no stress is caused even if the housing 4c is displaced 
in the direction of the arrow A due to thermal expansion 
or thermal contraction. 

A third auxiliary supporting unit 183 is 
disposed in a portion indicated by "IV in FIG. 19. FIG 
24 is an enlarged view of the third auxiliary supporting 
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unit 183. In FIG, 24, components having the same 
functions as the corresponding components shown in FIG. 
22 are denoted by the same reference numerals plus 

Each auxiliary supporting unit is movable in 
5 the direction of the arrow A and can be adjusted in the 
vertical direction. Accordingly, a decrease in write 
accuracy due to thermal expansion and contraction can be 
prevented, and write positions in the vertical direction 
can be adjusted by the vertical direction adjusting 

"if 10 units. 

Ui 

i: As shown in FIG. 24, the plate spring 30 holds 

the housing 4a and the substrate 2a at an end portion of 
^ the light emitting diode array unit 1A in the direction 

*i of the arrow A. One end of a spring 83' having tautness 

y 15 hooks the plate spring 31, while the other end of the 

spring 83' hooks a pin 84' planted in the wall of the 
frame 60. 

In the vicinity of the plate spring 31 hooked 
by the spring 83', an adjusting screw 85' is screwed 
20 into a part of the frame 60 facing the upper surface of 
the housing 4a, so that the top end of the adjusting 
screw 85' is brought into contact with the upper surface 
of the housing 4a. 

Also in the vicinity of the plate spring 31 
25 hooked by the spring 83', a part of the frame 60 is cut 
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and bent to face a side, surface of the housing 4a. The 
adjusting screws 85' and 86' are screwed into the cut 
and bent part of the frame 60, so that the top ends of 
the adjusting screws 85' and 86' are brought into 
5 contact with the side surface of the housing 4a. 

The arrangement of the spring 83 ' and the 
adjusting screws 85' and 86' is exactly the same as the 
arrangement of the spring 83 and the adjusting screws 85 
and 86 shown in FIG. 23. , The adjustment using the 
10 adjusting screws 85' and 86' are performed in accordance 
4* with the adjustment by the vertical direction adjusting 

J unit F1A1 and the focusing unit P1A1. 

y] 

-3 In the third auxiliary supporting unit 183, 

S3 the top ends of the adjusting screws 85' and 86' are 

C5 15 subjected to the elasticity of the spring 83'. 
C5 Accordingly, the light emitting diode array unit 1A is 

53? 

supported in a floated state, and no unnatural stress is 
caused in the substrate and the auxiliary members even 
if the housing 4a is displaced in the direction of the 

20 arrow A due to thermal expansion or contraction. 

Since the substrates are fixed to the common 
supporting member by the auxiliary supporting units as 
described above, the entire structure including the 
substrates, the auxiliary members, the focusing units, 

25 and the vertical direction adjusting units, is stably 
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held by a fixed member, thereby stabilizing the write 
accuracy. 

Although one end of the frame 60 in the 
direction of the arrow A is not fully shown in FIG. 19, 
5 the section surface 100A extends to a section surface 
100a shown in FIG. 25. The extension portion is a part 
of the frame >60, and the extension portion and an 
attaching member 130 for attaching the frame 60 
constitute an attachment unit 102. The attachment unit 
Si 10 102 attaches one end of the frame 60 to the attaching 

1* member 130, and adjusts the movement of that end of the 

^ frame 60 in the focusing direction. The attaching 

J 1 " member is formed by two side plates facing each other in 

Hi an image forming apparatus . 

^ 15 In FIG. 25, the ends of the frame 60 on the 

side of the substrates 2a, 2b, and 2c, are bent outward 

bat? 

to form a bent portion 110 having a reverse U-shaped 
groove 111 formed in the focusing direction. 

The extended end portion of the wall having 

20 the planted pin 84 is bent at a right angle to form a 

bent portion 112. A bracket 140 is rotatively fixed to 
the bent portion 112 by a stepped screw 141 screwed into 
a screw hole 113 via a hole 142. In this rotatively 
fixed state, the bracket 140 is in contact with the bent 

25 portion 110 . 
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A pin 143 is planted on the surface of the 
bracket 140 on the side of the attaching member 130. 
The pin 143 is engaged with a U-shaped groove 131 formed 
in the attaching member 130. 
5 A pin 132 is planted on the surface of the 

attaching member 130 on the side of the bracket 140. 
The pin 132 is engaged with the reverse U-shaped groove 
111 formed in the bent portion 110. 

A bent portion 144 of the bracket 140 faces 

10 the flat portion of the frame 60. A hole 144a having a 
larger diameter than the diameter of an adjusting screw 
150 is formed in the bent portion 144, and a screw hole 
60a is formed in the flat portion of the frame 60 on the 
side of the hole 144a. The adjusting screw 150 is 

15 screwed into the screw hole 60a via the hole 144a. 

An arcuate long hole 145 is also formed in the 
bracket 140, and the bracket 140 is fixed to the frame 
60 by a lock screw 160 screwed into a screw hole 114 of 
the bent portion 110 via the long hole 145. 

20 Although the other end of the frame 90 in the 

direction of the arrow A is not fully shown in FIG. 19, 
the section surface 100B extends to a section surface 
100b shown in FIG. 25. The extension portion is a part 
of the frame 60. The extension portion and the 

25 attaching member 130 for attaching the frame 60 
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constitute an attachment unit 102'. The attachment unit 
102' fixes the other end of the frame 60 to the 
attaching member 130, and adjusts the movement of the 
other end of the frame 60 in the focusing direction. 
The structure of the attachment unit 102' is symmetrical 
to the structure of the attachment unit 102. 
Accordingly, the components of the attachment unit 102' 
having the same functions as those of the attachment 
unit 102 are denoted by the same reference numerals plus 
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41 FIG. 26 shows the attachment unit 102 (102 r ) 

83 shown in the direction of the arrow B of FIG. 25. The 

. 5* 
is ; 

~ line between the center of the U-shaped groove 131 

4* (131') and the center of the pin 132 (132') is located 

M " 

ql 15 on the line D-D passing through the axis line of the 

□ photosensitive drum 10. The frame 60 is heavy because 

it supports the light emitting diode array units 1A, IB, 
and 1C. The weight of the frame 60 is supported by the 
bracket 140 (140 r ) connected to the frame 60 by the 
20 screw 141 (141') and the adjusting screw 150 (150'). 

The pin 143 (143') is in contact with the bottom of the 
U-shaped groove 131 (131'), so that the frame 60 is 
supported via the bracket 140 (140'). 

The lock screw 160 (160') is loosened, and the 
25 adjusting screw 150 (150') is tightened, so that the 
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bracket 140 (140') rotates clockwise around the pin 143 
(143'), and that the frame 60 (or the optical write 
apparatus 90) rotates counterclockwise around the screw 
141 (141'). Here, the frame 60 ascends along the 
5 reverse U-shaped groove 111 (111'), thereby reducing a 
distance d. If the adjusting screw 150 (150') is 
loosened, on the other hand, the frame 60 descends along 
the reverse U-shaped groove 111(111'). 

In the above manner, one end of the frame 60 
10 (the optical write apparatus 90) can be adjusted in the 
focusing direction by screwing the adjusting screw 150, 
while the other end of the frame 60 (the optical write 
apparatus 90) can be adjusted in the focusing direction 
by screwing the adjusting screw 150'. 
1 15 In this example, the light emitting diode 

array unit IB is adjusted in the focusing direction. 
After the adjustment, the light emitting diode array 
unit IB is fixed by the lock screw 160 (160 r ) to 
maintain the adjusted state. The light emitting diode 
20 array units 1A and 1C are then positioned in the 

focusing direction by the focusing units P1C1 and P1A1. 

In the above manner, an optical write 
apparatus having light emitting diode array units having 
short substrates constituting one substrate as a light 
25 source can be positioned in the focusing direction in an 
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image forming apparatus. 

When focusing, the frame 60 shifts from the 
vertical direction. Therefore, the light emitting diode 
array units 1A and 1C should be adjusted by the vertical 
5 direction adjusting units F1C1 and F1A1 so that the 
light emitting diode array units 1A and 1C are in 
parallel with the write line of the light emitting diode 
array unit IB. 

C5 The attachment units of this example can be 

10 applied to an optical write apparatus including the 
4* light emitting diode array units of any other example in 

Of this specification. 

^ As described so far, the attachment units 102 

41 and 102' adjust both ends of the common supporting 

0 1 15 member 60 in the focusing direction, so that the optical 

^3 write apparatus 90 can be attached to an image forming 

apparatus. Also, the write positions of all the 
substrates can be easily adjusted in the focusing 
direction and the vertical direction. 
20 3-e: Example 5 

In Examples 2 and 3 (3-b and 3-c) , the entire 
optical write apparatus including the light emitting 
diode array units 1A, IB, and 1C is moved so that the 
light emitting diode array unit IB is adjusted in the 
25 focusing and vertical directions. The light emitting 
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diode array units 1A and 1C are then adjusted in the 
vertical direction and in the focusing direction 
independently by the vertical direction adjusting units 
F1C1 and F1A1, and the focusing units P1C1 and P1A1, 
5 respectively . 

However, if the adjustment of light emitting 
diode array unit IB is found to be incomplete after the 
adjustment operations by the vertical direction 
adjusting units F1C1 and F1A1, it is necessary to 

10 readjust the write position of the light emitting diode 
array unit IB in the vertical direction. 

To avoid that problem, this example enables 
independent adjustment of the light emitting diode array 
unit in the vertical direction and the focusing 

15 direction, as well as independent adjustment of the 
light emitting diode array units 1A and 1C. 

As shown in FIG. 27B, a focusing unit and a 
vertical direction adjusting unit having the same 
structure as those in Examples 2 and 3 (3-b and 3-c) are 

20 disposed at either end of the light emitting diode array 
unit IB, with the line D-D passing through the center 
point between the substrates 2a and 2b being a 
symmetrical axis . 

Referring to FIGS. 27A and 27B, the vertical 

25 direction adjusting unit F1C1 that adjusts the write 
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position in the vertical direction of the light emitting 
diode array unit 1C and the vertical direction adjusting 
unit F1A1 that adjusts the write position in the 
vertical direction of the light emitting diode array 
5 unit 1A are substantially the same as those shown in 

FIGS. 18A and 18B. Accordingly, the same components as 
* in FIGS. 18A and 18B are denoted by the same reference 
numerals . 

This example differs from the example shown in 

iO FIGS, 18A and 18B in that a T-shaped adjusting plate 

1701R (1701L) is employed instead of the adjusting plate 
171R (171L), and that a connecting member 16001R 
(16001L) is fixed to the adjusting plate 1701R (1701L) 
by the screw 32R (32L) on the line D-D. 

15 The focusing units of the light emitting diode 

array unit IB are disposed on the right end and the left 
end in the direction of the arrow A. In the focusing 
unit P1BR1 disposed on the right end shown in FIGS. 27A 
and 27B, the spacer 14R' is fixed to the substrate 2b, 

20 and the spacer 14R' is also fixed to the connecting 
member 16001R by the screws 520'. The focusing unit 
P1BR1 comprises a screw 1900R' as a third external force 
unit that narrows and widens the gap between the 
connecting member 16001R and the adjusting plate 1701R 

25 on the side of the substrate 2b. In the focusing unit 
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P1BL1 disposed on the left end shown in FIGS, 27A and 
27B, the spacer 14L' is fixed to the substrate 2b, and 
the spacer 14L' is also fixed to the connecting member 
16001L by the screws 50'. The focusing unit P1BL1 
5 comprises a screw 1900L' as a third external force unit 
that narrows and widens the gap between the connecting 
member 16001L and the adjusting plate 1701L on the side 
of the substrate 2b. 
m The vertical direction adjusting units of the 

Tit 10 light emitting diode array unit IB are disposed on the 

y i 

1« right end and the left end in the direction of the arrow 

m 

A. The vertical direction adjusting unit F1BR1 on the 
j* right end comprises a screw 390R' as a fourth external 

% force unit that narrows and widens the gap between the 

|;j 15 connecting member 16001R and the adjusting plate 1701R 

by applying an external force to the end portion of the 
connecting member 16001R on the side of the substrate 2b, 
with a part (the top end) of the screw 1900R' as the 
third external force unit being a supporting point. The 
20 vertical direction adjusting unit F1BL1 comprises a 

screw 390L' as a fourth external force unit that narrows 
and widens the gap between the connecting member 16001L 
and the adjusting plate 1701L by applying an external 
force to the end portion of the connecting member 16001L 
25 on the side of the substrate 2b, with a part (the top 
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end) of the screw 1900L' as the third external force 
unit being a supporting point. One of the adjusting 
plates 16001R and 16001L is fixed to a fixed member and 
the other one is movably supported. 

As shown in FIGS. 27A and 27B, with the line 
D-D being the symmetrical axis, the combination of the 
focusing unit P1C1 and the vertical direction adjusting 
unit F1C1 is located on the right, and the combination 
of the focusing unit P1BR1 and the vertical direction 
adjusting unit F1BR1 is located on the left. Also, with 
the line D-D being the symmetrical axis, the combination 
of the focusing unit P1A1 and the vertical direction 
adjusting unit F1A1 is located on the right, and the 
focusing unit P1BR1 and the vertical direction adjusting 
unit F1BR1 is located on the left. 

In this example, the write positions in the 
vertical direction of the substrates 2c and 2a adjacent 
to each other in the aligning direction of the light 
emitting diodes are adjusted by the vertical direction 
adjusting units F1C1 and F1A1, and the write position in 
the vertical direction of the substrate 2b is adjusted 
by the vertical direction adjusting units F1BR1 and 
FRBL1. Likewise, the focusing operations for the 
substrates 2c and 2a adjacent to each other in the 
aligning direction of the light emitting diodes are 
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carried out by the focusing units P1C1 and P1A1, and the 
focusing operation for the substrate 2b is carried out 
by the focusing units P1BR1 and P1BL1. 

As described above, the light emitting diode 
5 array units 1A, IB, and 1C can be adjusted in the 
vertical direction and the focusing direction 
independently of each other. Thus, the write positions 
can be very easily adjusted- 
3-f: Example 6 

yp 

10 A screw unit can replace the following: the 

y adjusting screw 19R (19L) as an external force unit that 

W; narrows and widens the gap between the connecting member 

^ 16R (16L) and the adjusting plate 17R (17L) shown in 

J* FIGS. 11A and 11B; the adjusting screws 19R (19L) and 

S 1 15 19R' (19L') as an external force unit that narrows and 

© widens the gap between the connecting member 160R (160L) 

and the adjusting plate 170R (170L) shown in FIGS. 15A 
and 15B; the adjusting screw 39R (39L) as an external 
force unit that narrows and widens the gap between the 
20 connecting member 1600R (1600L) and the adjusting plate 
170R (170L) shown in FIGS. 16A and 16B; the adjusting 
screws 39R (39L) and 39R' (39L') as an external force 
unit that narrows and widens the gap between the 
connecting member 16000R (16000L) and the adjusting 
25 plate 1700R (1700L) shown in FIGS. 17A and 17B; the 
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screws 390R (390L) # 39R' (39L'), and 1900R (1900L) as an 
external force unit that narrows and widens the gap 
between the connecting member 1601R (1601L) and the 
adjusting plate 171R (171L) shown in FIGS. 18A and 18B; 
and the screws 390R (390L), 390R' (390L'), 1900R (1900L) 
and 1900R' (1900L') as an external force unit that 
narrows and widens the gap between the connecting member 
16001R (16001L) and the adjusting plate 1701R (1701L) 
shown in FIGS. 27A and 27B. The screw unit slightly 
displaces the adjusting plates depending on the rotation 
so that minute focusing and write position adjustment 
can be accurately performed. 

[ 4 ] Fourth Embodiment 

In the optical write apparatus of any of the 
above embodiments, the dot pitch of the irradiating 
light from the light emitting diodes of the light 
emitting diode array units is about 63.5 iim to form a 
latent image at a resolution of 40 dpi on a 
photosensitive member. In general, a dot pit error 
should be 5 pm or smaller. Otherwise, black and white 
lines in the vertical direction appear in an image on 
the photosensitive member, or line deviation occurs in 
an image. Therefore, the light emitting diode array 
units should be seamed so that the dot pitch error is 5 
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pm or smaller. 

However, it is technically difficult to keep 
the dot pitch error under 5p at the seams between the 
light emitting diode array units. If a special 
5 adjustment mechanism is employed to keep the dot pitch 
error in the write range less than 5 jim, the production 
costs will increase. 

In this embodiment , to solve the above 

J! problems, an optical write apparatus in which no black 

U1 

j= 10 and white lines appear in an image formed on the 

j=j photosensitive member and no line deviation occurs is 

7£ provided without accurately positioning the light 

emitting diode array units in the horizontal direction 

•== - : 

?h of the photosensitive member or employing a costly 

Ql 

n 15 mechanism for adjusting the dot pitch error of the light 

emitting diodes at the seams between the light emitting 
diode array units . 

In view of this , the optical write apparatus 
of this embodiment comprises a control unit (not shown) . 

20 The control unit is constituted by a microcomputer 

comprising a CPU, a ROM, a RAM, and others. The control 
unit performs light emission control on the light 
emitting diodes aligned on each light emitting diode 
array unit, and carries out a control process to form a 

25 latent image by exposing the photosensitive drum to 
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light emitted from the light emitting diodes. Also, the 
control unit performs light emission amount correction 
and write range shift, and controls the amount of light 
emitted from the light emitting diodes located at the 
seams between the light emitting diode array units, and 
the light emitting range of the light emitting diodes. 

In Case I , the control unit comprises a light 
emission amount correction unit that performs only light 
emission amount correction. In Case II, the control 
unit comprises a write range shift unit that controls 
the light emitting range of the light emitting diodes. 
In Case III, the control unit comprises both the light 
emission amount correction unit and the write range 
shift unit. Each of these cases will be described in 
the following description. 
1. Case I 

In this example, the control unit comprises 
the light emission amount correction unit that corrects 
the amount of light emitted from the light emitting 
diodes located at each seam between the light emitting 
diode array units. With the light emission amount 
correction unit , defects such as black and white lines 
and line shifting in an image formed on the 
photosensitive member can be prevented without 
accurately positioning the light emitting diode array 
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units in the vertical direction of the photosensitive 
member or employing a costly mechanism for adjusting the 
dot pitch error of the light emitting diodes located at 
the seams between the light emitting diode array units. 
5 The optical write apparatus, to which Case I 

can be applied, comprises the substrates 2a, 2b, and 2c 
each having aligned light emitting diodes that are parts 
of the light emitting diode array units 1A, IB, and 1C, 
respectively, as shown in FIG. 5. The end portions of 

^ 10 the substrates 2b and 2c are connected by the connecting 

Ul 
?** 

+; member 3B. The end portions between the substrates 2a 

and 2b are connected by the connecting member 3A. The 
light emitting diode array units are arranged so that 
the arrow A direction, that corresponds to the aligning 
15 direction of the light emitting diodes on the substrates 
2a, 2b, and 2c, is in parallel with the horizontal 
direction of the photosensitive drum 10. 

FIGS. 28A and 28B show enlarged schematic 
arrangement of dots of light emitted from the seam 
20 between the light emitting diode array units IB and 1C, 
i.e., from the seam between the substrates 2b and 2c, on 
the photosensitive drum 10 shown in FIG. 5 (the enlarged 
portion is circled in FIG. 5). In FIGS. 28A and 28B, 
the black circles indicate dots emitted onto the 
25 photosensitive member, while the white circles indicate 
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dots not emitted onto the photosensitive member at this 
point . 

The write apparatus has the light emitting 
diode arrays overlapping with each other at the seam 
between the substrates of the light emitting diode array 
units. If the write apparatus is produced at normal 
accuracy, a phase shift smaller than the pitch PI 
between the light emitting diodes occurs at the seam 
overlapping portion due to a size error of the 
components such as the connecting members 3A and 3B, and 
the light emitting diode array units 1A, IB, and 1C. 

There are two possible types of phase shift. 
One is a case where the ends of the write ranges are 
separated from each other in the direction of the arrow 
A. The other one is a case where the ends of the write 
ranges overlap with each other in the direction of the 
arrow A. The light emission amount correction unit 
performs different operations for the two types of phase 
shift . 

The end of each write range is the center line 
of the dot corresponding to the end of the seam in the 
dot arrangement. Accordingly, when the center lines of 
the dots corresponding to the ends of the write ranges 
overlap with each other or past each other, it is 
considered that the write ranges overlap with each other. 
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When the outlines of dots overlap with each other, that 
does not mean that the write ranges overlap with each 
other. This applies to the following examples . 
Case 1-1 

At the seam between the light emitting array 
units IB and 1C (more strictly speaking, between the 
substrates 2b and 2c), the write ranges of the light 
emitting diode array units IB and 1C are separated from 
each other in the direction of the arrow A, that is the 
horizontal direction. 

As shown in FIG. 28A, at the write switching 
point on the photosensitive drum 10 onto which light is 
emitted from the light emitting diode located at the 
seam, the pitch P2 (i.e., the actual gap) between the 
dot D5 of the light emitted from the light emitting 
diode corresponding to the end of the write range of the 
light emitting diode array unit on the side of the seam 
and the dot D6 of light emitted from the light emitting 
diode corresponding to the end of the write range of the 
light emitting diode array unit on the side of the seam 
is larger than the dot pitch PI (the reference gap) 
between the center points of lights emitted from two 
adjacent light emitting diodes of the light emitting 
diode array units IB and 1C. Under this condition, the 
light emitting ranges of the light emitting diodes of 
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the light emitting diode array units IB and 1C do not 
overlap with each other at the seam. 

If the light emitting diode array units IB and 
1C emit light to form a solid image or a half-tone image 
on the photosensitive drum 10 in the above condition, 
the photosensitive drum 10 lacks the amount of emitted 
light corresponding to the dot pitch P2 (the actual gap) 
shown in FIG. 28A. 

FIG. 29A is a diagram showing the relationship 
between the amount of emitted light and the position in 
the horizontal direction corresponding to the seam 
between the light emitting diode array units IB and 1C 
on the photosensitive drum 10. Like the above example, 
if the actual gap P2 is larger than the reference gap PI, 
the amount of light emitted onto the portion 
corresponding to the actual gap P2 on the photosensitive 
drum 10 greatly decreases as indicated by P2 ' in FIG. 
29A, resulting in white lines in an image due to 
insufficient exposure at the portion. 

In the optical write apparatus of this example, 
the control unit (not shown) is provided with the light 
emission amount correction unit to correct the amount of 
light emitted from the light emitting diodes located at 
the seam between the light emitting diode array units. 
More specifically, the light emitting diode array units 
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1A, IB, and 1C are connected by the connecting members 
3A and 3B, and then emit light to irradiate the 
photosensitive drum 10. The gaps between the light dots 
at the write switching points on the photosensitive drum 
5 10 corresponding to the seam between the light emitting 
diode array units 1A, IB, and 1C (strictly speaking, 
between the substrates 2a, 2b, and 2c) are measured, or 
an actual image is output ted. According to the result, 
the amount of light emitted from the light emitting 
10 diodes located at the seam between the light emitting 

: : % 

4* diode array units corresponding to the write switching 

=?- 

fU points. 

: : ! 

Where the actual pitch P2 is larger than the 
C3 reference pitch PI on the photosensitive drum 10 as 

p 15 shown in FIG. 28A, the light emission amount correction 

01 ■ 

Cj unit of the control unit increases the amount of light 

emitted from the light emitting diode located at the 
furthermost end of the write range of the light emitting 
diode array unit 1C. By doing so, the photosensitive 

20 drum 10 receives a sufficient amount of light, and white 
lines will not appear in an image. 

FIG. 30A is a diagram showing the relationship 
between the amount of emitted light and the position in 
the horizontal direction on the photosensitive drum 10 

25 when the amount of light emitted from the light emitting 
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diode corresponding to the furthermost end of the write 
range of the light emitting diode array unit 1C. By 
increasing the amount of light emitted onto the portion 
on the photosensitive drum 10 corresponding to the seam 
5 between the substrates 2b and 2c , the amount of emitted 
light in the vicinity of the write switching point 
becomes substantially equal to the amount of emitted 
light at other areas, thereby preventing white lines 
from appearing in an obtained image. In this example, 
10 by increasing the amount of light emitted from at least 
one of the light emitting diodes at the seam, sufficient 

Sj correction can be performed to avoid white lines . 

. *~ 

— Case 1-2 

4l In this case, at the seam between the light 

01 15 emitting diode array units IB and 1C (strictly speaking, 

=«~ 

S3 between the substrates 2b and 2c) , the write ranges of 

the light emitting diode array units IB and 1C overlap 
with each other in the direction of the arrow A. As 
shown in FIG. 28B, at the write switching points on the 

20 photosensitive drum 10 onto which light is emitted from 
the light emitting diodes located at the seam, the gap 
P3 (an actual gap) between the center of the dot D5 of 
light emitted from the light emitting diode 
corresponding to the end of the seam of the write range 

25 of the light emitting diode array unit 1C and the center 
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of the dot D6 of light emitting from the light emitting 
diode corresponding to the end of the seam of the write 
range of the light emitting diode array unit IB is 
smaller than the gap PI (the reference gap) between two 
5 adjacent light emitting diodes of the light emitting 

a* 

diode array units IB and 1C. 

Where the actual gap P3 is smaller than the 
gap P3 (the actual gap) as above, the amount of emitted 
4f light in the vicinity of a range P3 ' corresponding to 

10 the actual gap P3 is much larger, as shown in FIG. 29B. 
2* If the light emitting diode array units IB and 

1C emit light onto the photosensitive drum 10 to form a 
^ solid image or a half-tone image under the above 

2* condition, the amount of emitted light corresponding to 

J- 15 the actual gap P3 shown in FIG. 28B becomes an excessive 

hi amount, resulting in black lines due to overexposure. 

In view of this, where the actual gap P3 is 
smaller than the reference gap PI, the light emission 
amount correction unit reduces the amount of light 
20 emitted from the light emitting diode D5 corresponding 
to the furthermost end of the seam portion of the write 
range of one of the light emitting diode array units IB 
and IB. By doing so, the amount of light emitted onto a 
dot position adjacent to the light increased dot 
25 position on the photosensitive drum 10 can be reduced as 



shown in FIG. 30B. Thus, a constant amount of emitted 
light can be obtained in the horizontal direction on the 
photosensitive drum 10, thereby preventing black lines 
from appearing in an obtained image. 

Since the light emitting diodes are generally 
used at almost full power, the amount of light emitted 
from the light emitting diodes is normally reduced as in 
this example. The amount of emitted light can be 
reduced by simply reducing the power supply. 
Accordingly, reducing the amount of emitted light is 
easier than increasing the amount of emitted light. 

In the above cases 1-1 and 1-2, the amount of 
light emitted from the light emitting diode 
corresponding to the end of the write range of the light 
emitting; diode array unit 1C is adjusted. However, the 
amount of light emitted from the light emitting diode 
corresponding to the dot D6 at the end of the write 
range of the light emitting diode array IB can be 
adjusted, or the amount of light emitted from the light 
emitting diodes corresponding to the dots D5 and D6 at 
the ends of the respective write ranges of the light 
emitting diode array units IB and 1C can be adjusted. 
In this example, effective correction can be easily 
performed by simply adjusting the amount of light 
emitted from at least one of the light emitting diodes 
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at the seam between two adjacent light emitting diode 
array units, thereby avoiding white lines and black 
lines in an obtained image. 

With the light emission amount correction unit , 
5 it is not necessary to produce the light emitting diode 
array units 1A, IB, and 1C, and the connection members 
3A and 3B at high accuracy. Also, it is not necessary 
to employ a complicated adjustment mechanism. Still, it 
Tfl is possible to form an excellent image on the 

2i 10 photosensitive drum 10, without white lines, black lines, 

nt and line shift. 

IS? 

rvs 

As described above, it is possible to form an 

p image having neither black and white lines nor line 

4* "' 

M shift on the photosensitive member, without arranging 

QT 

r?i 15 the light emitting diode array units at high positioning 

C3 

accuracy in the horizontal direction of the 
photosensitive member, and without employing a costly 
mechanism for adjusting the dot pitch error of the light 
emitting diodes at each seam between the light emitting 

20 diode array units. In this example, the amount of light 
emitted from the light emitting diode of at least one of 
two adjacent light emitting diode array units is simply 
reduced to perform effective correction and avoid black 
lines in an image . 

25 2. Case II 
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Case II-l 

If the connecting accuracy at the seam 
portions between the light emitting diode array units 1A, 
IB, and 1C is lower than in Case I, and if the actual 
5 gap between the centers of dots of light emitted from 
the light emitting diodes corresponding to the ends of 
the write emitting ranges of the light emitting diode 
array units IB and 1C or the light emitting diode array 
n units IB and 1A is larger than twice the reference gap 

. i=S 
tlE. Ji 

y-1 10 between two adjacent light emitting diodes, or the write 

Jl ranges of the light emitting diodes array units overlap 

n 1 

jjj with each other in the aligning direction of the light 

emitting diode arrays # it is difficult to prevent white 

% lines, black lines, and line shift on the photosensitive 

=§» 

j?i 15 drum 10 . 

As shown in FIG. 31, the write range of the 
light emitting diode array unit IB is separated from the 
write range of the light emitting diode array unit 1C, 
and the actual gap J between the center of the dot D7 at 

20 the end of the write range of the light emitting diode 

array unit IB and the center of the dot D8 at the end of 
the write range of the light emitting diode array unit 
1C is larger than twice the reference gap PI . There is 
a gap equivalent to 3 or 4 dots between the two write 

2 5 ranges. In this case, image formation cannot be 
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performed in the actual gap J, and a thick white line 
appears in an image formed on the photosensitive drum. 
If the actual gap J is even larger, defects such as line 
shift are caused. 
5 In this example, the write range shift unit of 

the control unit (not shown) increases the number of 
light emitting diodes to emit light at the end of the 
seam portion of. the write range of the light emitting 
diode array unit 1C by 3, for instance, so that the 

10 write range of the light emitting diode array unit IB 

shifts toward the light emitting diode array unit 1C by 
3 dots. Accordingly, the actual gap J becomes smaller 
than twice the reference gap PI. The above process of 
shifting the range of light emitting diodes to emit 

15 light is performed by the write range shift unit. 
Case II-2 

As shown in FIG. 32, on the other hand, the 
write ranges of the light emitting diode array units IB 
and 1C overlap with each other in a range R by a length 

20 equivalent to 2 or 3 dots. In this case, two different 
parts of an image on the photosensitive drum 10 overlap 
with each other in a range corresponding to the range R, 
resulting in a thick black line. If the overlapping 
portion is even larger, defects such as line shift will 

25 occur. 
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To avoid that, the write range shift unit 
provided to .the control unit (not shown) reduces the 
number of light emitting diodes to emit light at the end 
of the light emitting diode array unit IB by a length 
, 5 equivalent to 3 dots, for instance, so that the write 

range of the light emitting diode array unit IB shifts 
from the light emitting diode array unit 1C by 3 dots. 
3. Case III 

r=*r. 
as 1 

After the shifting operation by the write 
4: 10 range shift unit of Case II, there might be a phase 

jy shift between the light emitting diodes of the light 

JJ emitting diode array units. Also, there might be a 

□ remaining deviation due to an error in the manufacturing 
C3 process . 

s4*z ■ ■ 

□ 15 , If there is a difference between the reference 

gap of the light emitting diodes and the actual gap 
between the light emitting diodes located at the ends of 
the write ranges of two adjacent light emitting diodes 
array units connected at the seam portion, the write 

20 range shift unit reduces the difference by shifting the 
write range of at least one of the two adjacent light 
emitting diode array units by the light emitting diode. 
If there is still a remaining deviation after the 
shifting operation, the light emission amount correction 

25 unit adjusts the amount of light emitted from the light 
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emitting diodes located at the end of at least one of 
the light emitting diodes array units connected at the : 
seam portion, so that uneven exposure on the 
photosensitive member due to the remaining deviation can 
5 be prevented. 

Accordingly, the control unit of this example 
comprises both the write range shift unit and the light 
emission. amount correction unit. 

Referring to Table 1 and FIG. 33, this example 
ilk 10 will be described below in greater detail. 

FIG. 33 is a schematic view of the dot 
H] arrangement of FIGS. 28, 31, and 32. In FIG. 33, shaded 

~" circles indicate the write range of the light emitting 

1° diode array unit IB, and a number of dots are aligned on 

g* 15 a scanning line Ol-Ol in parallel with the aligning 

direction A of the light emitting diodes (i.e., the 
horizontal direction) at the pitch of the reference gap 
PI. A dot D9 is located at the end (the right end) of 
the write range on the side of the seam portion, and 
20 will not be shifted. 

As for the light emitting diode array unit 1C, 
dots indicating the write range are not shown to avoid 
complexity of the drawing, and a possible write range is 
indicated by CD through (Z) on a scanning line 02-02 of 
25 the light emitting diode array unit 1C. This write 
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range extends toward the right in FIG. 33. 

A line Y-Y that passes through the center of 
the dot D9 and is perpendicular to the horizontal 
direction A corresponds to the seam portion, and the 
5 point where the line Y-Y and the scanning line 02-02 

cross is defined as a position (2). On the scanning line 
02-02, the region on the left side of the position (2) is 
defined as a position CD. A point that is separated 
^ from the position (2) to the right by the reference gap 

*j 10 is defined as a point (§), and a point that is separated 

^ from the position (D to the right by the reference gap 

is defined as a point ®. The region on the right side 
:L of the position (D is defined as a position CD. The 

^: region between the positions (2) and @ is defined as a 

^ 15 position ®, and the region between the positions ® and 

® is defined as a position (D. 

As for the light emitting diode array unit 1C, 
the end of the write range on the side of the seam 
portion is invariably the center of a dot. If the end 
20 of the write range is located at the position ®, the 
actual gap properly matches the reference gap, and no 
density unevenness occurs in an image formed on the 
photosensitive member. On the other hand, where the 
write ranges of the light emitting diode array units IB 
25 and 1C overlap with each other, the center of the dot 
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located at the end of the write range of the light 
emitting dio.de array unit IB is situated in a region 
including the positions (D and d)- 

Where the write ranges of the light emitting 
diode array units IB and 1C are separated from each 
other, the center of the dot located at the end of the 
write range of the light emitting diode array unit IB is 
situated in a region including the positions Kg). <D. <5>. 
<D, and CD. 
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In Table 1, "current state" means the 
condition prior to the correction, and "target 
correction range" means the target range when the write 
range is shifted by the write range shift unit. 
5 In Case 1-1, the control unit comprising the 

light emission amount correction unit should be adequate 
to perform the correction. If the current state is that 
the write ranges are separated from each other in the 
P?1 horizontal direction and the end of the write range of 

fii 10 the light emitting diode is situated in a region 

!» including the positions (§) through CD, i.e., if the 

m 

^ actual gap is larger than the reference gap, the light 

^ emission amount correction unit increases the amount of 

light emitted from the light emitting diode 
15 corresponding to the end or the dot D9 . In reality, the 
if shift is restricted to the vicinity of the position (D, 

the image density can be properly controlled by 
increasing the amount of emitted light. 

In Case 1-2, the control unit comprising the 
20 light emission amount correction unit should be adequate 
to perform correction. If the current state is that the 
write ranges are separated from each other in the 
horizontal direction, and the end of the write range of 
the light emitting diode array unit 1C is located at the 
25 position (3), i.e. , if the actual gap is smaller than the 



reference gap, the light emission amount correction unit 
reduces the .amount of light emitted from the light 
emitting diode corresponding to the end of the write 
range. Thus, the image density can be made uniform by 
reducing the amount of emitted light. 

In Case II- 1, the control unit comprising the 
write range shift unit should be adequate to perform 
correction. If the current state is that the write 
ranges are separated from each other and the end of the 
write region is situated in a region including the 
positions ® and ®, i.e., if the actual gap is equal to 
or larger than the reference gap * 2, light emission 
amount correction is not enough to perform proper 
correction. Therefore, the write range shift unit 
shifts the light emitting range of the light emitting 
diode array unit 1C, with a region including the 
positions (D through ® being a target region. Thus, 
image density is made uniform. 

The end of the write range of the light 
emitting diode array unit IB is located at the position 
® after the shifting operation, if the correction 
operation is properly performed. Even if the end of the 
write range is located at the position (3) or (D, the 
unevenness in image density is still within an allowable 
range . 
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In the above case, even if the write ranges 
are separated from each other by a distance that cannot 
be corrected by the light emission amount correction, 
the simple shifting operation by the write range shift 
5 unit should be adequate to perform proper correction. 

In Case II- 2, the control unit comprising the 
write range shift unit should be adequate to perform 
proper correction. If the current state is that the end 
^ of the write range of the light emitting diode array 

^ 10 unit 1C overlaps with the end of the write range of the 

=?- 

21 light emitting diode array unit IB, i.e., if the end of 

j y 

the write range of the light emitting diode array unit 

%y 

^ 1C is situated in a region including the positions 

%l and (D, light emission amount correction might not be 

M 

15 enough to perform proper correction. Therefore, the 
W write range shift unit shifts the light emitting range 

of the light emitting diodes of the light emitting diode 
array unit 1C, with the range including the positions (3) 
through (D being a target range, so that the write 

20 ranges are separated from each other, and that the 

actual gap is smaller than twice the reference gap. In 
the region including the positions (3) through (D, the 
unevenness in image density will be within an allowable 
range . 

25 The end of the write range of the light 
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emitting diode array unit 1C is located at the position 
(D after the shifting operation, if the correction 
operation is properly performed. Even if the end of the 
write range is located at the position (D or (D, the 
5 unevenness in image density is still within an allowable 
range . 

In the above case, even if the write ranges 
are separated from each other by a distance that cannot 
be corrected by the light emission amount correction, 
10 the simple shifting operation by the write range shift 

2* unit should be adequate to complete proper correction. 

! y 

However, there are cases where neither the 

a» 

^ light emission amount correction unit nor the write 

2: range shift unit is enough to perform proper correction. 

9; 15 In view of this, if there is a remaining deviation after 

C5 a shifting operation by the write range shift unit, the 

light emission amount correction unit performs light 
emission amount correction in this example. 

In Case III-l, the control unit comprises both 
20 the write range shift unit and the light emission amount 
correction unit. In the current state, the end of the 
write rage of the light emitting diode array unit 1C 
overlaps with the end of the write range of the light 
emitting diode array unit IB, or the actual gap is 
2 5 larger than the reference gap. More specifically, when 
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the end of the write range of the light emitting diode 
array unit 1C is situated in a region including the 
positions (5) through CD, or the end of the write range of 
the light emitting diode array unit 1C is situated in a 
5 region including the positions (D and (2), the write range 
shift unit shifts the light emitting region of the light 
emitting diodes of the light emitting diode array unit 
1C, with the region including the positions (3) and @ 
being a target region, so that the write ranges are 

10 separated from each other in the horizontal direction 
and the actual gap becomes smaller than twice the 
reference gap. 

The end of the write range of the light 
emitting diode array unit 1C is located at the position 

15 <D after the shifting operation, if the correction 

operation is properly performed. Even if the end of the 
write range is located at the position (H) after the 
shifting operation by the write range shift unit, the 
light emission amount correction unit increases the 

20 amount of light emitted from the light emitting diode 
corresponding to the end of the light emitting diode 
array unit 1C, so that the image density becomes uniform. 

In Case III-2, the control unit also comprises 
both the write range shift unit and the light emission 

25 amount correction unit. In the current state in this 



case, the actual gap is equal to or larger than twice 
the reference gap, the end of the write range of the 
light emitting diode array unit 1C overlaps with the end 
of the write range of the light emitting diode array 
unit IB, or the actual gap is smaller than the reference 
gap. More specifically, when the end of the light 
emitting diode array unit IB is situated in a region 
including the positions ® and CD, a region including the 
positions CD and (2), or at the position (3), the write 
range shift unit performs a shifting operation so that 
the end of the write range of the light emitting diode 
array unit 1C is situated in a region including the 
positions (D and ®, where the following relationship is 
satisfied: the reference gap x 2 ^ the actual gap > the 
reference gap . 

If the end of the write range of the light 
emitting diode array unit 1C is located at the position 
® after the above shifting operation, no further 
correction is necessary- Even if the end of the write 
range is located at the position d) or ®, the light 
emission amount correction unit increases the amount of 
light emitted from the light emitting diodes 
corresponding to the end of the write range of the light 
emitting diode array unit 1C, so that the image density 
becomes uniform. 
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In Case III-3, the control unit also comprises 
both the write range shift unit and the light emission 
amount correction unit. In the current state in this 
case, the write range of the light emitting diode array 
unit 1C overlaps with the write range of the light 
emitting diode array unit IB, or the actual gap is equal 
to or larger than twice the reference gap. More 
specifically, when the end of the write range of the 
light emitting diode array unit 1C is situated in a 
region including the positions (D and (2), or the end of 
the write range of the light emitting diode array unit 
IB is situated in a region including the positions 
and CD, the write range shift unit shifts the light 
emitting range of the light emitting diodes of the light 
emitting diode array unit 1C, with the region including 
the positions ® through (5) being a target range, so that 
the write ranges are separated from each other in the 
horizontal direction, and that the actual gap becomes 
smaller than twice the reference gap. 

If the end of the write range of the light 
emitting diode array unit 1C is located at the position 
(D after the shifting operation by the write range shift 
unit, no further correction is necessary. If the end of 
the write range of the light emitting diode array unit 
IB is located at the position (D, i.e., if the actual 
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gap is smaller than the reference gap, the light 
emission amount correction unit reduces the amount of 
light emitted from the light emitting diode 
corresponding to the end of the write range of the light 
5 emitting diode array unit 1C, so that the image density 
becomes uniform. On the other hand, if the end of the 
write range of the light emitting diode array unit 1C is 
located at the position (§), i.e., if the actual gap is 
larger than the reference gap, the light emission amount 
10 correction unit increases the amount of light emitted 
from the light emitting diode corresponding to the end 
of the write range of the light emitting diode array 
unit 1C . 

If the light emission amount correction unit 
15 only has a function to increase light amount in Case 1-1, 
the write ranges should be separated from each other, 
and the actual gap should be larger than the reference 
gap, so as to perform desired correction, as shown in 
the "current state" column in the Table 1. 
20 If the light emission amount correction unit 

only has a function to reduce light amount in Case 1-2, 
the write ranges should be separated from each other, 
and the actual gap should be smaller than the reference 
gap, so as to perform desired correction, as shown in 
25 the "current state" column in Table 1. Furthermore, the 
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correction by reducing the amount of emitted light is 
easier than the correction by increasing the amount of 
emitted light. In Case II-l and Case II-2, the 
correction can be performed only by a shifting operation. 
Since there is no need to employ a light emission amount 
correction unit, the entire structure is made simpler, 
and the correction can be more easily carried out . 

In Case II, the optical write apparatus 
comprises both the light emission amount correction unit 
and the write range shift unit. After the manufacture, 
it is possible to perform flexible correction to correct 
various errors in the optical write apparatus in 
practical use. 

If there is a shift from the actual gap in the 
write ranges of the light emitting diode array units 
connected at the seam portion, adjusting the light 
emitting state of the light emitting diodes located at 
the seam portion of the light emitting diode array units 
is performed so as to even the amount of exposure light 
on the photosensitive member in the horizontal direction 
at the seam portion of the light emitting diode array 
units. The write range of at least one of the light 
emitting diode array units is shifted by the light 
emitting diode to narrow the shift. If there is a 
remaining deviation after the shifting operation, the 
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amount of light emitted from the light emitting diode 
located at the end of the write range of at least one of 
the light emitting diode array units connected at the 
seam portion is adjusted so that the unevenness of the 
5 amount of exposure light due to the remaining deviation 
can be eliminated. By this 2-step correction consisting 
of the shifting operation and the light emission 
adjusting operation, the amount of exposure light on the 
photosensitive member in the horizontal direction at the 

10 seam portion between the light emitting diode array 
units can be made uniform, thereby achieving high- 
precision correction . 

In Case III-l and Case III-2, the optical 
write apparatus comprises both the write range shift 

15 unit and the light emission amount correction unit. In 
Case III-l, even a large gap can be accurately corrected 
by the 2-step correction, because a remaining deviation 
is corrected by the light emission reducing function of 
the light emission amount correction unit. If the 

20 current state is that both write ranges overlap with 
each other and the actual gap is larger than the 
reference gap, a shifting operation is performed so that 
both write ranges are separated from each other and that 
the actual gap becomes equal to or smaller than the 

25 reference gap. If there is a remaining deviation after 
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the shifting operation, the amount of light emitted from 
the light emitting diode located at the end of at least 
one of the adjacent light emitting diode array units is 
reduced by the light emission amount correction unit, so 
5 as to eliminate the unevenness of the amount of exposure 
light caused by the remaining deviation. In this manner, 
the target correction range can be shifted to a position 
in which the light emission reducing operation can be 
effectively performed. Thus, high-precision correction 
4j 10 can be performed. Also, the light emission amount 

2^ correction can be easily performed, because reducing the 

^; amount of light emitted from the light emitting diodes 

* e is easier than increasing it. 

21 In Case III -2, if there is a remaining 

2] 15 deviation after the shifting operation, the remaining 

M deviation is corrected by the light emission increasing 

function of the light emitting amount correction unit. 
By this 2 -step correction, even a large deviation can be 
corrected at high accuracy. 
20 In Case III -3, the optical write apparatus 

comprises both the write range shift unit and the light 
emission amount correction unit, and the light emission 
amount correction unit has the light emission reducing 
and increasing functions. Even a large deviation can be 
25 turned into a correctable deviation within a target 
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range, and the light emission amount correction is then 
performed at high accuracy. 

In the above operation to shift the write 
ranges, the write range of at least one of the light 
5 emitting diode array units connected at the seam portion 
may be shifted, or the write ranges of both light 
emitting* diode array units may be shifted. In practice, 
however, shifting the write range of one of the light 
P ^ emitting diode array units is sufficient to perform 

j1« 10 proper correction , and is easier than shifting the write 

3*" 

1- ranges of both light emitting diode array units. Thus, 

ni 

?n the control system can be made simpler. 

In Case I and Case III, the amount of light 
emitted from the light emitting diodes corresponding to 
15 the end of the write ranges on the side of the seam 

portion may be adjusted by increasing or decreasing the 
light emitting power of the light emitting diodes, or by 
prolonging or shortening the light emitting time. 

However, to increase or decrease the light 
20 emitting power of the light emitting diodes, it is 

necessary to employ special light emitting diodes that 
are capable of varying their light emitting power. 
Still, a time loss can be avoided. On the other hand, 
prolonging or shortening the light emitting time causes 
25 a time loss. In that case, however, it is not necessary 
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to employ special light emitting diodes that are capable 
of varying their light emitting power. Accordingly, 
normal light emitting diodes can be employed, but there 
is still a time loss due to the control of the light 
5 emitting time. 

[5] Fifth Embodiment 

The optical write apparatus including the 
light emitting diode array units of any of the above 
10 embodiments can be applied to an optical write apparatus 
j|l in a digital image forming apparatus shown in FIG. 34, 

^ In FIG. 34, the photosensitive drum 10 having 

JU a photosensitive material around its surface is 

iar 

21 surrounded by the following (clockwise): a charging 

15 member 420 constituted by a charging roller; light 
^ emitting diode array units IB (IB', IB", 11B) and 1C (1A, 

1A7, 1A", 1C, 1C, 11A) that constitute the optical 
write apparatus 90; a developing unit 440 provided with 
a developing roller 440a; a transportation belt 450 that 
20 holds and transports transfer paper as a recording 

medium P; and a cleaning unit 460 provided with a blade 
460a that slidably moves on the surface of the 
photosensitive drum 10. On the photosensitive drum 10, 
the exposure light from the optical write apparatus 90 
25 scans the region between the charging member 420 and the 
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developing roller 440a. 

The transportation belt 450 has no ends and is 
supported by two supporting rollers 450a and 450b. The 
lower surface of the photosensitive drum 10 is in 
5 contact with the transportation belt 450 supported by 
the supporting rollers 4 50a and 450b. The contact 
portion between the photosensitive drum 10 and the 
transportation belt 450 is a transfer point 470. A 
transfer roller 480 as a transfer unit for applying 
10 transfer bias is attached to the reverse surface of the 
transportation belt 450 at the transfer point 470. 

The transportation belt 450 is driven to move 
counterclockwise, as indicated by an arrow in FIG. 34. 
A pair of resist rollers 490 are placed in an upstream 
15 position in the transfer medium transportation path. 
m The recording medium P stored in a sheet feeder tray 

(not shown) is guided by a transportation guide (not 
shown) and is transported from a roller 500 toward the 
resist rollers 490. In a downstream position in the 
20 recording medium transportation path, a fixing unit 510 
is placed. 

A brush roller 2000 is employed as a suction 
member in contact with the transportation belt 450 and 
is placed above the supporting roller 450a supporting 
25 the transportation belt 450. The brush roller 2000 is 
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rotatable clockwise. 

As the brush roller 2000 rotates , the brush 
slides on the transportation belt 450. An electric 
potential is supplied to the brush roller 2000 by a bias 
5 application unit (not shown) so as to apply a polar bias 
current for attracting the recording medium P toward the 
transportation belt 450. 

Image formation is performed in the image 
forming apparatus in the following manner. 

10 As the photosensitive drum 10 starts rotating, 

the photosensitive material is uniformly charged by the 
charging member 420. The optical write apparatus then 
irradiates the photosensitive material so as to form a 
latent image corresponding to an image to be reproduced. 

15 As the photosensitive drum 10 further rotates, the 

latent image is transported to the developing unit 440, 
and is turned into a visible image by the addition of 
toner. Thus, a toner image is produced by the 
developing unit 440. 

20 Meanwhile, the roller 500 starts feeding the 

recording medium P on the sheet feeder tray. After 
passing through the transportation path indicated by a 
broken line in FIG. 34, the recording medium P is 
temporarily stopped at the pair of resist rollers 490, 

25 so that it meets the toner image on the photosensitive 



-117- 



drum 10 at the transfer point 470. When the timing is 
right, the recording medium P is transported from the 
resist rollers 490. 

The recording medium P transported from the 
5 resist rollers 490 is then caught between the 

transportation belt 450 and the brush roller 2000, and 
sticks to the transportation belt 450 because of the 
static electricity caused by the bias and the elasticity 
of the transfer roller 480. As the transportation belt 

yi 

"J 10 450 moves, the recording medium P is transported to the 

transfer point 470. 

The toner image on the photosensitive drum 10 
and the recording medium P meet at the transfer point 
470, where the toner image is transferred onto the 
15 recording medium P by virtue of an electric field 

created by the potential difference between the bias 
applied to the transportation belt 450 by the transfer 
roller 480 and the photosensitive material. 

The recording medium P carrying the toner 
20 image is further transported by the transportation belt 
450, and is removed from the transportation belt 450 at 
a downstream point in the transportation path. The 
removed recording medium P is then sent to the fixing 
unit 510. As the recording medium P passes through the 
25 fixing unit 510, the toner image on the recording medium 
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P is fixed to the recording medium P, which is then 
discharged to a sheet discharging unit (not shown) . 

Meanwhile, as the photosensitive drum 10 
further rotates, residual toner that has not been 
transferred at the transfer point 470 and remains on the 
photosensitive material reaches the cleaning unit 460. 
While passing through the cleaning unit 460, the surface 
of the photosensitive material is cleaned for next image 
formation . 

In accordance with the present invention, an 
optical write apparatus comprising light emitting diode 
array units having a light source unit consisting of a 
plurality of short substrates can be applied to the 
above image forming apparatus . The optical write 
apparatus of the present invention is smaller than other 
optical write apparatuses , and is capable of forming 
wider images than other optical write apparatus . 
Accordingly, despite the smallness in size, the optical 
write apparatus of the present invention forms wider 
images . 

It should be understood that the optical write 
apparatus of the present invention is not limited to the 
image forming apparatus having the above structure, but 
it can be also applied to copying machines, printers, 
facsimile machines, microfilm reader printers, and so on- 



The effects of the present invention can be 
summarized as follows. 

In the present invention, the substrates each 
having light emitting diodes aligned in one direction 
are fixed to each other directly or via connecting 
members. Thus, the small-length substrates can be 
integrated to function as one substrate. 

According to the present invention, even if 
other components exist between the substrates, the 
substrates function properly as one substrate, and 
adverse influence from thermal expansion and thermal 
contraction can be avoided. 

According to the present invention, the 
substrates are reinforced and connected by auxiliary 
members . 

According to the present invention, even if 
the ambient temperature varies or the light emitting 
diodes generate heat, the substrates adjacent to one 
another can function properly as one substrate. 

According to the present invention, even if 
the optical write apparatus is large in size comprising 
more than three light emitting diode array units 
arranged in the aligning direction of the light emitting 
diodes , the relative positions of the write dot 
switching points between the adjacent light emitting 
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diode array units does not change in the aligning 
direction of the light emitting diodes. Thus , : images 
having no black and white lines can be obtained. 

According to the present invention, since the 
5 substrates are fixed even in the presence of the 

auxiliary members, the substrates are not bent due to 
the linear expansion coefficient difference between the 
substrates and the housings. Accordingly, excellent 

ah images can be obtained, and the substrates do not need 

Ul 

jj 10 to be reinforced to overcome the linear expansion 

2^ coefficient difference between the substrates and the 

J? housings. Furthermore, since no connecting members are 

ri employed, the substrates can be more easily and steadily 

integrated. 

pi 

f*{ 15 According to the present invention, the 

w relative positions of the write dot switching points on 

the substrates of the light emitting diode array units 
do not change in the aligning direction. Thus, 
excellent images having no black and white lines can be 
20 obtained. 

According to the present invention, the 
relative positions of the write dot switching points of 
the adjacent light emitting diode array units can be 
adjusted as desired. Even if the optical write 
2 5 apparatus is large in size having a plurality of light 
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emitting diode array units arranged in the aligning 
direction of the light emitting diodes, the optical 
write apparatus can maintain high accuracy. 

According to the present invention, an array 
5 position adjusting unit can be easily constituted by 
adjusting screws. The relative positions of the 
respective write dot switching points of the adjacent 
light emitting diode array units can be finely adjusted 
by simply tightening or loosening the adjusting screws. 

10 According to the present invention, one of 

substrates adjacent to each other in the aligning 
direction of the light emitting diodes is displaced from 
the other one of the adjacent substrates, thereby easily 
performing a focusing operation. Also, a focusing 

15 operation can be easily performed by simply adjusting a 
first external force unit. Furthermore, the adjustment 
sensitivity of the first external force unit can be 
increased. 

According to the present invention , ad jacent 
20 substrates can be adjusted in a focusing direction 

independently of each other, thereby simplifying the 
focusing operation . 

According to the present invention, the write 
dot distance on the photosensitive member corresponding 
25 to the distance between substrates can be accurately 
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adjusted in accordance with a predetermined delay time. 

According to the present invention, a vertical 
direction adjustment unit utilizes leverage, and thus 
fine adjustment can be carried out, 
5 According to the present invention, the write 

positions in the vertical direction of substrate 
adjacent to each other in the aligning direction of the 
light emitting diodes can be adjusted independently of 
each other, thereby simplifying the adjusting operation. 

10 According to the present invention, the light 

emitting diode array units having substrates can be 
focused, and the write positions in the vertical 
direction can also be adjusted. Thus, the adjusting 
operation can be simplified. 

15 According to the present invention, a focusing 

operation and a write position adjusting operation in 
the vertical direction can be performed for one of 
substrates adjacent to each other in the aligning 
direction of the light emitting diodes, thereby 

20 simplifying the adjusting operation. Also, with a screw 
structure utilizing leverage, the focusing operation and 
the write position adjusting operation in the vertical 
direction can be easily performed from one side, thereby 
further simplifying the entire adjusting operation. 

25 According to the present invention, the 



-123- 



focusing operation and the write position adjusting 
operation in the vertical direction can be performed 
separately for each of substrates adjacent to each other' 
in the aligning direction of the light emitting diodes . 
5 Thus , a higher degree of freedom is allowed in 

adjustment, and the entire adjusting operation can be 
further simplified. 

According to the present invention, a decrease 
in write accuracy due to thermal expansion or thermal 

y I 

10 contraction of the substrates, the auxiliary members, 

flj the focusing unit, and the vertical direction adjusting 

03 

unit, can be prevented, 
p According to the present invention, the 

p substrates, the auxiliary members, the focusing unit, 

p 15 and the vertical direction adjusting unit, can be 

steadily fixed to the common supporting member by the 

auxiliary supporting units, thereby steadying the write 

accuracy. 

According to the present invention , the 
20 auxiliary supporting units movably support the 

substrates and the auxiliary members in the aligning 
direction of the light emitting diodes, so as to prevent 
a decrease in write accuracy due to deformation caused 
by thermal expansion or thermal contraction- Also, the 
25 write positions in the vertical direction can be 
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ad justed by the vertical direction adjusting unit. 

According to the present invention, the 
attachment units, which adjust both' ends of the common 
supporting member in the focusing direction, simplify 
5 the focusing operation and the write position adjusting 
operation in the vertical direction for all the 
substrates adjacent to each other in the aligning 
direction of the light emitting diodes . 
23 According to the present invention, the 

fj! 10 focusing operation and the vertical-direction write 

j- position adjusting operation involving fine adjustment 

Hi 

03 can be carried out by a screw unit. 

a According to the present invention, black and 

41 white lines and line shift can be prevented by employing 

: : 

gl 15 the light emission amount correction unit, without 

ri. positioning the light emitting diode array unit in the 

horizontal direction of the photosensitive member at 
high accuracy, or without employing a costly mechanism 
for adjusting a dot pitch error of the light emitting 
20 diode at each seam portion between the light emitting 
diode array units. 

According to the present invention , sufficient 
correction effects can be achieved by simply adjusting 
the amount of light emitted from the light emitting 
25 diodes of at least one of two light emitting diode array 
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units connected at the seam portion, without adjusting 
the amount of light emitted from the other one of the 
connected light emitting diode array units. 

According to the present invention, write 
5 lines in an image can be avoided by simply increasing 

the amount of light emitted from at least one of the two 
adjacent light emitting diode array units. 

According to the present invention, black 
~i lines in an image can be eliminated by simply reducing 

1i 10 the amount of light emitted from the light emitting 

f = 

JTJ diodes of at least one of the two adjacent light 

emitting diode array units. 

JU According to the present invention, correction 

J- - 

2^ can be performed only by performing a shifting operation, 

&l 15 without employing a light emission amount correction 

M unit. Thus, the entire structure can be made simpler. 

According to the present invention, even if 
two write ranges are separated from each other by a 
distance that cannot be corrected by light emission 
20 correction, the simple write range shift unit can 
correct the distance by a shifting operation. 

According to the present invention, even if 
the two write ranges overlap with each other and the 
overlapping cannot be corrected by light emission 
25 correction, the write range shift unit can correct the 
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overlapping by a simple shifting operation. 

According to the present invention, the 
optical write apparatus comprises the light emission 
amount correction unit and the write range shift unit. 
5 When the optical write apparatus is actually used after 
the manufacture, correction can be flexibly performed in 
accordance with the condition of the apparatus . 

According to the present invention, since the 
C3 optical write apparatus comprises both the write range 

4} 10 shift unit and the light emission amount correction unit, 

4= 2 -step correction can be performed to correct a 

ri:? 

M remaining deviation by the light emission reducing 

43 

function of the light emission amount correction unit. 
4* Thus, even a large deviation can be accurately corrected. 

01 15 According to the present invention, since the 

P optical write apparatus comprises both the write range 

shift unit and the light emission amount correction unit, 
2 -step correction can be performed to correct a 
remaining deviation by the light emission increasing 
20 function of the light emission amount correction unit. 

Thus, even a large deviation can be accurately corrected. 

According to the present invention, the 
optical write apparatus comprises both the write range 
shift unit and the light emission amount correction unit, 
2 5 and the light emission amount correction unit has the 
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light emission reducing and increasing functions. Thus, 
even a large deviation can be turned into an allowable 
deviation, and high-precision correction can be' 
performed by the following light emission amount 
5 correction. 

According to the present invention, a time 
loss can be prevented, because the light emitting time 
is not increased or reduced in the present invention, 
p According to the present invention, the light 

10 emitting power of the light emitting diodes is not 
j= adjusted in the present invention. Thus, there is no 

□3 need to employ high-performance light emitting diodes, 

3 " and the correction can be easily performed with regular 

1* light emitting diodes. 



gij 15 According to the present invention, the 

optical write apparatus comprises light emitting diode 
array units having short substrates that substantially 
constitute one substrate as a light source unit. Thus, 
a wide image can be obtained with the compact apparatus . 

20 According to the present invention, the 

optical write apparatus comprising light emitting diodes 
array unit provided with short substrates that 
substantially constitute one substrate as a light source 
unit is mounted to an image forming apparatus. The 

25 optical write apparatus can be positioned in the 
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focusing direction. 

According to the present invention, the write 
position adjustment both in the focusing , direction and 
the vertical direction can be easily performed for all 
the substrates adjacent to one another in the aligning 
direction of the light emitting diodes. 

According to the present invention, high- 
precision 2-step correction consisting of a shifting 
operation and a light emission amount changing operation 
can be performed so as to even the amount of exposure 
light in the horizontal direction of the photosensitive 
member at each seam portion between the light emitting 
diode array units. 

According to the present invention, high- 
precision correction can be easily performed, because 
reducing the amount of light emitted from the light 
emitting diodes is easier than increasing. 



